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PEEFACE. 


About  the  end  of  1871  great  excitement  was  occasioned 
in  the  sanitary  world  by  the  severe  attack  of  typhoid 
fever  which  his  Royal  Highness  the  Prince  of  Wales 
then  had.  Londesboroiigh  House — although  it  possibly 
had  nothing  to  do  with  the  origin  of  the  Prince's 
attack — was  turned  inside  out,  so  far  as  its  drains 
and  sanitary  fittings  were  concerned,  while  the  papers 
were  filled  with  all  sorts  of  explanations  and  suggested 
improvements.  I  ventured  to  criticise  some  of  these 
remarks  at  the  time  in  a  well-known  London  weekly 
journal,  the  consequence  of  which  was  that  I  was 
then  engaged  by  the  proprietors  of  the  journal  referred 
to — The  Building  News — to  write  a  series  of  articles 
upon  Plumbing  for  their  paper.  This  was  done,  and 
the  series  of  articles  in  question  formed  the  basis  of  the 
present  work,  with,  of  course,  considerable  modifica- 
tions and  a  large  quantity  of  additional  matter. 

In  writing  these  articles  upon  Plumbing  one  especial 
object  kept  in  view  was  to  afford  a  Handy  Text  book  to 
the  apprentice-plumber,  to  which  he  could  turn  for  an 
explanation  of  the  mysteries  of  his  craft,  and  so  under- 
stand the  object  and  uses  of  the  various  pipes  used, 
their  different  sizes  and  positions,  &c.,  &c.  I  felt  the 
want  of  such  a  treatise  very  much  when  an  apprentice, 
but  turn  where  I  would,  I  could  meet  with  none,  so 
that  I  had  to  set  to  work  and  make  my  own  notes 
the  best  way  possible  under  the  circumstances.  Ncn 
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all  this  was  unfair  as  regards  tlie  apprentice-plumber 
and  unfortunate  considering  the  interests  involved' 
especially  when  we  consider  the  evil  effects  liable  to  be 
produced  by  bad  Plumbing.  The  joiner  and  the  mason 
have  had  their  text-books  and  literature  in  abundance, 
to  which  they  could  at  any  moment  turn  for  informa- 
tion but  not  so  the  Plumber.  His  craft  was  still  one 
ot  the  real  mysteries,  insight  to  which  was  only  to  be 
obtained  by  a  long  probation.  This  little  work  wHl  I 
hope,  supply  the  desideratum,  and  I  shall  feel  glad  should 
It  prove  the  pioneer  of  many  others  of  a  similar  prac- 
tical kind. 

In  the  new  chapters,  towards  the  end,  upon  Scien- 
tihc  and  Safe  Water-closets,  and  an  Improved  System 
of  House  Drainage,  it  is  believed  that,  so  far  as  the 
safety  se  of  the  house  and  its  inmates  are  concerned, 
a  practical  and  simple  solution  has  been  found  to  the 
scientific  theories  and  problems  of  such  sanitary  writers 
and  authorities  as  Carpenter,  Fergus,  Gairdner,  Latham, 
Littlejohn,  Rawlinson,  and  Eichardson,  &c. 

Although  it  was  stated  above  that  the  principal 
portion  of  this  work  was  written  with  a  view  to  the 
special  edification  of  the  young  apprentice-plumber,  the 
hope  is  indulged  that  it  may  be  found  useful  even  to 
architects  and  medical  professors,  and  also  to  all 
having  anything  to  do  with  sanitary  matters,  while 
to  many  of  my  brethren  in  the  trade  I  trust  it  may 
prove  a  useful  vade-mecum. 

21,  Eenfrew  Street,  Glasgow, 
June  \&t,  1876. 


[N.B. — The  author  may  he  consulted  upon  any  mattert  referred  to  in 
this  work.'] 


PEEFACE  TO  THE  FIFTH  EDITION 


Advantage  has  been  taken  of  the  call  for  another  edition 
of  this  work  to  add  about  fifty  more  pages  to  it,  and 
the  same  number  of  new  illustrations.  The  institution 
of  special  technical  classes  for  plumbers  throughout  the 
kingdom,  arising  out  of  the  Eegistration  of  Plumbers 
movement,  has  created  a  greatly  increased  demand  for  this 
jwork  as  the  "Text  Book,"  and  it  is  to  be  hoped  that  the 
object  of  the  book— namely,  that  the  plumber  should  be 
educated  and  the  public  thereby  properly  served,  is  now 
being  realised. 

There  is  still  much  to  be  done  before  thorough  sanitation 
throughout  the  kingdom  is  obtained,  but  good  progress  is 
being  made.  "  Better  homes  for  the  poor  "  are  now  recog- 
ttised  as  a  necessity,  and  the  providing  of  these  in  the 
aineteenth  and  twentieth  centuries  will  take  the  place  of 
;he  erection  of  chapels  in  the  fourteenth  and  fifteenth. 

Particular  reference  was  made  in  the  Preface  to  the 
ourth  edition  to  the  dangers  from  unsanitary  dairies ;  in 
his  we  would  especially  call  attention  to  the  necessity  for  a 
)etter  oversight  of  the  water  supply  and  sanitary  fittings 
i  our  roadside  railway  stations.  Many  of  these  would  be 
.encfited  by  a  visit  from  a  competent  sanitary  inspector,  or 
ngineer,  with  the  application  of  the  smoke  test  to  the 
Tainage,  where  they  have  such 
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There  is  room  also  for  a  little  attention  being  paid  in 
this  country,  as  is  done  in  the  United  States,  to  sanitary 
provision  for  the  convenience  and  comfort  of  railway  pas- 
sengers during  long  journeys,  and  especially  of  the  third- 
class  ones;  men,  women,  and  children  ought  not,  in  coun- 
tries with  any  pretence  to  modern  civilisation,  to  be  treated 
as  if  they  were  merely  cattle  going  to  market. 

While  sanitarians  of  various  grades  and  public  authori- 
ties have  been  improving  the  physical  condition  of  our 
environment,  we  must  not  forget  that  there  is  a  moral  as 
well  as  a  material  atmosphere  to  be  kept  pure,  or  evil  will 
ensue. 

****** 
The  Author  deeply  regrets  to  have  to  record  here  the 
deaths  of  three  earnest  sanitarians,  whose  names  and  good 
works  have  been  referred  to  in  the  several  editions  of  this 
book.  The  death  of  Dr.  Andrew  Fergus,  of  Glasgow,  on 
the  29th  July,  1886,  is  the  first  to  be  recorded.  This  was 
followed,  on  16th  August,  1888,  by  the  death  of  Mr.  Wm. 
Eassie,  O.E.,  F.G-.S.,  who  with  the  late  Dr.  Parkes,  F.R.S., 
superintended  the  sanitary  arrangements  of  Eenkioi  Hos- 
pital during  the  Crimean  war.  The  third  name  is  that 
of  Dr.  William  Wallace,  F.E.S.E.,  F.C.S.,  City  Analyst, 
Glasgow,  who  died  (while  the  last  sheets  of  this  edition 
were  in  the  press)  on  5th  November,  1888.  To  the  fore- 
going may  be  added,  with  the  like  regret,  the  name  of  Mr. 
James  Sellars,  I.A.,  the  architect  of  the  Glasgow  Inter- 
national Exhibition  of  1888,  who  died  on  9th  October  last, 
at  the  early  age  of  forty-five.  Only  a  few  days  ago  Mr. 
Alfred  Waterhouse,  R.A.,  spoke  of  him  as  one  of  the  most 
prominent  of  our  Scottish  architectural  brethren. 

Glasgow, 

November  lUi,  1888. 
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Theke  are  few  things  in  connectit)n  with  our  modern 
houses  of  greater  interest  or  more  worthy  of  careful 
consideration,  so  far  as  the  comfort  and  health  of  the 
tenants  or  inmates  are  concerned,  than  the  character  of 
the  plumber's  work.  The  ramifications  of  the  pipes  in 
thousands  of  cases  are  now  so  many  and  various,  and 
the  evil  effects  of  bad  work  and  of  bad  planning  are 
60  often  manifested  upon  those  exposed  to  their  baneful 
influences,  that  it  becomes  a  question  of  the  highest 
importance  to  all  concerned— and  who  is  not  ?— What 
13  the  character  and  condition  of  your  plumber's  work  ? 
In  answer  to  this  question,  and  in  order  to  throw  some 
little  light  upon  the  subject,  it  is  our  intention  in  the 
loUowmg  pages  to  give  such  information  upon  the 
matter  as,  we  trust,  may  be  both  useful  and  interestino-. 

n  we  allow  the  mind  to  dwell  for  a  moment  upon 
the  subject  of  architecture  in  stone,  three  glorious  eras 
rise  up  before  us,  in  which  the  genius  of  the  Egyptian 
the  breek,  and  our  Media3val  ancestors  had  scope  and 
produced  grand  results,  all  in  consonance  with  the  wants 
and  aspirations  of  their  several  ages,  and  results,  too, 
J^hich  It  IS  yet  left  for  the  future  to  excel.  It  is 
iifferent,  however,  with  plumbing,  for  in  no  past  age 
tiave  Its  present  productions  as  a  whole  either  been 
equalled  or  surpassed.  Of  course  the  mind  here  may 
revert  to  the  vast  works  of  the  Romans  in  connec- 
tion with  their  water  supply;  but  apart  from  other 
considerations,  a  distinction  must  be  drawn  between 
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engineering  and  plumbing.  The  present  is  the  era  and 
grand  opportunity  of  plumbing,  and  in  order  to  bring 
it  to  perfection,  botb  the  architect  and  the  plumber 
must  work  in  harmony  and  together  do  whatever  in 
them  lies  to  produce  such  a  result  as  will  be  both 
creditable  to  them,  and  a  blessing  to  the  community  at 
large.  The  noble  and  now  venerable  monuments  of  the 
past  before  alluded  to,  were  not  produced  by  magic — 
modern  science  having  fairly  disposed  of  the  brownies 
or  pixies,  gnomes,  and  fairies  of  our  youthful  ideas  ! — 
they  were  produced  by  eacb  individual  in  bis  own 
spbere,  doing  well  the  work  that  lay  to  his  hand.  The 
smith  bad  to  make  and  sharpen  the  tools,  the  mason 
bad  to  use  tbem,  and  though  they  were  often  only  classed 
and  looked  iipon  as  "  laborers,"  yet  we  see  what  grand 
results  able  supervision  could  cause  botb  the  Egyptian 
slave  and  tbo  English  labourer  to  produce. 
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CHAPTER  I. 


Half- Circle  Eaves  Gutters. 

"The  roof  is  ready,"  is  generally  the  signal  which 
brings  the  plumber  upon  the  scene.    The  mason  begins 
at  the  foundation  or  the  bottom,  the  plumber,  however 
begins  at  the  top.    The  mason— or  bricklayer,  &c.,  as 
the  case  may  be— has  carried  up  the  walls  to  their  des- 
tined height,  the  joiner  has  done  his  share,  so  far,  by 
laying  the  joists  and  doing  the  woodwork  of  the  roof, 
and  now  the  plumber  has  to  do  his  part  at  making 
things  watertight,  and  conveying  away  the  rain-water 
which  may  fall  upon  the  roof.    There  are  many  ways 
of  doing  this,  just  as  it  happens  to  be  a  large  or  a  small 
roof,  a  simple  or  a  complex  one  ;  a  cheap  job,  where 
nothmg  but  plain  half-circle  eaves  gutters  are  allowed, 
or  one  where  tons  of  lead  are  required  for  the  gutters 
flashings  or  skews,  valleys  or  flanks,  skylight  open- 
mgs  or  dormer  windows,  hips  or  piends,  ridges,  and 
perhaps  one  or  more  flats,  or  "platforms"  as  they 
are  sometimes  styled.    If  it  be  a  plain  roof  with  two 
gables,  we  will  say  that  only  simple  half-circle  iron 
rhones— z.e.,  half-round  eaves  gutters  made  of  cast  iron 
—are  to  be  put  along  the  eaves  on  the  back  and  front 
ot  the  house.    In  such  a  case  gutters  4^  in.  wide— 
which  IS  a  common  size— may  do  ;  although  they  can 
be  had  from  3  in.  upwards.    These  4|  in.  cast-iron 
gutters,  oi  which  Fig.  1  shows  transverse  section,  are 
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generally  cast  in  6-ft.  lengths,  with  a  faucit  at  one  end ; 
but  of  course,  short  pieces  can  be  had  to  any  length, 
or  as  much,  can  be  cut,  filed,  or  chipped  off  a  full 
length  as  to  reduce  it  to  the  size  desired,  and 
^  ^"^w  hole  for  the  bolt.  Fig  2,  has  then  to  be 
drilled.    Angular  gutters  can  also  be  had  of 
^'     different  shapes,  to  fit  or  turn  round  all  sorts 
of  corners.    If  one  half-circle  gutter  is  merely  to  go 
along  the  front  of  the  house,  and  another 
along  the  back,  then,  according 
to  the  length  of  frontage,  &c., 
so  will  be  the  number  of  the 
lengths  of  gutter  required,  e.^., 
if  the  frontage  be  fully  35  feet 
then  six  lengths  will  do  ;  with 
a  "  close-end "  on  each  end  of 
the  gutter,  and  a  nozzle,  pap,  or 
drop,  as  it  is  variously  termed,  to  conduct 
the  rain  into  the  rain-water-pipe  (or  "con- 
ductor"), as  per  Fig  3. 

The  close  ends  may  be  had  either  loose 
or  cast  on,  but  the  nozzle  is  cast  along 
with  the  gutter.  Short  pieces  of  gutter 
with  the  nozzle,  called  "  nozzle  pieces," 
may  also  be  had.  In  cases  where  the  con- 
ductor has  an  ornamental  rain-water-head 
at  its  top,  then  the  nozzle  and  one  close 
end  are  often  dispensed  with,  and  the  gutter 
allowed  to  run  quite  openly  into  the  rain- 
water-head, as  per  Fig.  4. 
Many  prefer  the  nozzle, 
however,  as  it  prevents  the 
water  running  back  the  un- 
der side  of  the  gutter.  This 
may  be  prevented  by  put- 
ting on  a  small  piece  of  sheet  lead  under 
the  end  of  the  gutter.  This  iron  gutter 
is  supported  by  malleable  iron  hooks  about 
1^  in.  or  1^  in.  broad,  and  from  |  in.  to 
^  in.  thick.    These  hooks  are  made  to  fit  the  outside  of 
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the  gutter,  so  that  the  gutter  may  lie  properly  in  them, 
and  while  at  the  higher  end  of  the  gutter  the  hook  is 
shallow,  at  the  other  end,  owing  to  the  declivity  which 
the  gutter  requires  for  the  proper  flow  of  the  water,  the 
hook  has  to  be  so  much  deeper. 

Fig.  5  is  a  view  of  the  shallow  hook,  and  Fig.  6  the 
deep  hook,  with  the  two  slate  nails  or  l^-in.  screws 
which  fix  it  to  the  wooden  roof.  In  some  cases  the 
hooks  have  to  be  let  into  the  stone,  when  they  are 
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either  wedged  in  firmly,  or  else,  a  hole  being  cut  in  the 
fetone,  the  inner  end  of  the  hook  is  bent  down,  and 
being  inserted  into  the  hole,  the  hole  is  run  full  of  lead, 
IS  per  Fig.  7.  This  has  to  be  done  just  as  the  exigencies 
of  the  case  may  require  and  the  circumstances  allow, 
j   To  make  the  hooks  for  a  4|  in.  iron  gutter  about 
j(say)  48  ft.  long  (which  gives  eight  six-feet  lengths, 
minus  about  li  in.  off  for  the  slip,  or 
overlap  at  each  joint,  if  the  lengths  are 
cast  exactly  6  ft.  long),  will  require  about 
27  ft.  of  hoop  iron,  as,  allowing  for  two 
hooks  for  each  length,  or  one  hook  every 
B  ft.,  there  will  be  seventeen  hooks,  and 
bach  piece  of  iron  of  a  difi'erent  length.    The  shortest 
^lece  will  be  18  in.  long,  which  allows  11  in.  to  go 
bp  the  roof,  and  7  in.  to  support  the  gutter  ;  every  other 
piece  IS  cut  a  little  longer,  say,  one-eighth  of  an  inch, 
^hich  m  this  case,  where  the  gutter  is  su^Dposed  to 
Ijave  a  run  all  to  one  end,  gives  about  two  inches  of 
Jeclivity  m  all,  or  a  quarter  of  an  inch  to  each  length. 
When  the  pieces  of  hoop  iron  which  are  to  form  the 
oooks  are  cut,  they  are  arranged  as  per  Fig.  8,  and  a 
Bark  struck  across  them  from  a  to  c,  a  being  7  in.  from 
he  end  b,  and  1 1  in.  from  the  end  e,  while  c  is  9  in. 
i-om  the  end  d,  and  11  in.  from  the  end  f.  This  arrange- 
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Fig.  9. 
the  same 


ment  gives  7  +  11  =  18  in.  as  the  length  of  the 
shortest  hook^  and  9  +  11  =  20  in.  as  the  length 
of  the  longest  hook  ;  the  length  of  the 
others  being  all  intermediate  between 
these.  The  pieces  at  the  ends  b  d  may 
then  be  heated  and  bent  square  as  per 
Fig.  9  at  the  marks  a — c,  and  being 
again  heated  to  redness  at  the  same  end 
the  points  b  d  are,  one  by  one,  inserted 
into  the  nose  or  catch  of  an  iron  mould 
specially  made  for  that  purpose,  and  the  hook  formed 
by  the  hoop  iron  being  bent  over  it  as  per  sketch 
Fig.  10. 

Two  or  three  holes  having  been  punched  for  the  nails 
as  shown  in  Fig.  5,  the  hooks,  when  brought  to  a  mild 
heat,  are  tarred,  and  after  cooling  are  ready 
for  use.  In  place  of  tarring  the  hook,  when 
time  allows,  it  may  be  painted,  first  with  a 
coat  of  red  lead,  and  then  a  coat  of  paint  of 
colour  as  the  gutters.  When  galvanized 
hoop-iron  is  used,  heating  and  tarring  and  also  painting 
are  generally  dispensed  with.  This  non-protection  is 
not  to  be  recommended,  however. 

Each  of  the  above  lengths  of  gutter  has 
a  faucit  end  and  a  spigot,  or  plain  end, 
the  plain  end  of  the  one  length  fitting 
into  and  lying  upon  the  faucit  of  the  next 
length.    The  joint  is  made  tight  with 
putty  or  red  lead,  the  spigot  of  the  one 
length  and  the  faucit  of  the  other  being 
squeezed  together  and  kept  tight  by 
means  of  the  bolt  and  nut,  as  per  Fig.  11. 
After  these  iron  gutters  have  been 
it  sometimes  happens  that  they  are  blown 
down  in  a  gale  of  wind  ;  to  prevent  _  that, 

V however,  the  gutters  should  either  be  tied  to 
the  hooks  with  copper  wire,  or  else  pieces 
of  hoop  iron  are  fixed  to  the  roof  at  one 
^^S-  11-    end,  and  the  other  end  put  across  the  top  of 
the  gutter  to  protect  it  and  keep  it  down,  as  per 


Fig.  10. 


put  up 
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Fig.  12.  For  ziuc  gutters  the  hooks  have  to  be  made 
in  the  same  style  as  above,  but  the  lengths  of  zinc 
gutter,  in  place  of  being  screwed  together,  with  putty, 
&c.,  are  soldered,  while  to  keep  the  zinc  > 

gutter  in  its  place  an  iron  bolt  can  be  x:y — rrr 
Dassed  through  the  bottom  of  the         ^.  ^.^ 
'•utter  and  throug'h  a  hole  made  for  '°' 
it  in  the  bottom  of  the  hook^  and  so  it  is  kept  fast,  as 
per  Fig.  13.    The  iron  bolts  above  spoken  of  are  about 
i  in.  long  and  j  in.  thick.    The  holes 
in  the  gutters,  &c.,  are,  of  course, 
lof  a  corresponding  size.    Sheet  lead 
aised  to  be  largely  employed  for  these 
!half-round  eaves  gutters,  but  it  is 
now  getting  out  of  use  in  many  cases,  on  account  of 
the  large  adoption  of  cast   iron.     In   some  cases, 
malleable  iron  has  been  applied  for  the  purpose. 


CHAPTER  II. 


Ornamental  Iron  Gutters. 

In  the  foregoing  cliapter  plain  semi-circle  gutters  (or 
rhones,  as  they  are  sometimes  called),  whicli  may  pos- 
sibly be  considered  to  partake  more  of  tbe  character 
of  an  excrescence  and  a  necessary  evil  than  an  orna- 
ment to  the  building,  were  treated  of.  In  this  case, 
however,  we  come  to  treat  of  ornamental  iron  eaves 
gutters,  which  are  necessary  to  the  completion  of  the 
design,  and  which,  as  the  old  saying  has  it,  "  kill  two 
birds  with  one  stone,"  as  at  one  and  the  same  time  they 


Fig.  14.  Fig.  15.  Fig.  16. 


serve  either  as  the  whole  or  a  part  of  the  cornice  mould- 
ings, as  well  as  acting  as  gutters  for  the  rain-water. 
These  ornamental  iron  gutters  do  not,  generally  speak- 
ing, require  hooks,  as  provision  is  made  for  them  being 
screwed  to  the  woodwork  of  the  roof,  a  board  about  1 
in.  or  1^  in.  thick,  and  about  the  same  depth  as  the  back 
of  the  gutter  being  fixed  up  along  the  back  of  where 
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they  go  for  that  purpose.  In  some  Ccases  all  the  weight 
of  the  gutter  is  borne  by  the  screws,  as  per  Fig.  14. 
In  other  cases  a  great  part  of  the  bottom  of  the  gutter 
lies  on  the  wall  head,  as  per  Fig.  15.  In  some  cases 
they  are  upheld  hy  ornamental  iron  brackets,  as  per 
Fig.  16,  which  brackets  are  of  various  styles  to  suit  the 
place.  These  ornamental  iron  gutters  require  to  have 
close  ends — unless  in  cases  where  they  go  all  round  the 
building,  as  in  some  cottages  and  villas — and  nozzles, 
just  as  the  plain  half-circle  ones  do,  only  they  are  not 
put  up  with  a  declivity  to  the  nozzle,  for  that  would 
spoil  their  appearance  ;  they  are  fitted  up  quite  level  or 
horizontal,  but  owing  to  their  being  several  times  deeper 
than  the  half-circle  gutters  they  can  dispense  with  a 
declivity.    The  depth  of  a  4J-iii.  semi-circle  gutter  is 


Fig.  17.  Fig.  18. 


only  about  (or  scarcely)  2  in.,  whereas  the  depth  of 
ornamental  gutters  may  be  3  in.,  6  in.,  8  in.,  &c.,  with 
a  corresponding  breadth,  according  to  circumstances, 
and  as  the  size  of  the  roof  or  the  character  of  the  build- 
ing may  require.  In  order  to  keep  an  unbroken  line  of 
frontage,  ornamental  iron  gutters  have  no  faucits,  the 
plam  end  of  one  gutter  acting  as  the  faucit,  as  in 
Fig.  17,  while  the  end  of  the  other  length  is  contracted 
so  as  to  slip  into  it,  as  per  Fig.  18.  These  figures,  17 
and  18,  are  not  full  lengths  of  gutter,  but  terminal 
ends;  they  serve,  however,  to  show  the  mode  of  junction. 
The  gutters  are  put  together  with  putty  or  red  lead, 
and  iron  bolts  (as  per  Fig.  2),  only  the  head  of  the  bolt 
IS  kept  outside,  and  the  hole  countersunk  so  as  to  leave 
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as  little  as  possible  to  catch  or  to  be  ofiensive  to  the  eye. 
The  iron-bolts  in  this  case  are  also  a  little  thicker,  as 
well  as  longer,  than  for  the  plain  semi-circular  eaves 
gutters. 

In  some  cases  an  ornamental  iron  gutter  is  put 
up  along  the  front  of  the  building,  while  a  plain  half- 
circle  one  is  put  up  along  the  back  eave.  This  is 
often  done  where  the  building  has  two  gables,  and, 
supposing  it  to  be  done  at  a  house  in  the  country,  or 
wherever  the  water  is  scarce,  instead  of  merely  allowing 
the  rain  to  run  off  into  the  drains,  provision  is  made  to 
catch  as  much  as  possible  by  collecting  it  either  in  a 

tankj  cistern,  or  rain- 
water barrel.  In  such 
a  case  the  barrel,  we 
shall  say,  is  put  up  at 
one  of  the  back  corners 
of  the  house,  just  as  may 
be  most  convenient,  with 
the  rain-water,  both  from 
the  back  and  the  front, 
led  into  it,  as  per  Fig. 
19.  In  this  case  the 
water  from  the  front 
gutter,  E,  is  conveyed 
along  the  gable  into  the 
back  conductor,  f,  by 
means  of  an  iron,  lead, 


Fig.  19. 


or  zinc  pipe — say  3  in.  in  diameter,  or  more  or  less  as 
may  best  suit — as  shown  at  g,  which  pipe  is  upheld  by 
holdfasts  if  iron,  or  if  of  lead  it  may  be  upheld  by  lead 
bands,  of  which  more  anon.  As  wiU  easily  be  understood, 
an  overflow  pipe,  h,  requires  to  be  put  into  the  barrel  (or 
it  may  be  done  as  per  i),  so  as  to  make  provision 
for  carrying  away  the  surplus  rain-water  when  the 
barrel  is  full.  The  water-tap_,  or  bib-crane,  J,  is  for 
drawing  off  the  water  as  required  for  use.  Instead  of 
adopting  the  plan  of  the  rain-water  barrel  outside  of 
the  house,  as  per  Fig.  19,  some  may  prefer  to  fit  up  a 
larg$  cistern  or  tank  inside  the  house,  as  per  Fig.  20,  in 
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which  to  collect  and  store  up  the  rain-water.  In  this 
latter  case  the  rain-water,  in  addition  to  serving  the 
same  purposes  as  in  Fig.  19,  may  also  be  made  to  supply 
any  water-closets  or  baths,  &c.,  inside  of  the  house. 
As  this  cistern  or  tank,  k,  Fig.  20,  is  fitted  up  within 
the  house,  care  must  be  taken  that  a  large  overflow 
pipe  is  put  in,  3  in.,  4  in.,  or  upwards,  in  diameter,  so 
as  to  insure  that  after  the  cistern  is  full  the  overflow 
pipe^  L  N,  will  be  able  with  ease  to  carry  off  more  water 
than  the  incoming  rain-w^ater  pipes,  M  M,  can  supply. 

As  this  overflow-pipe  is  sometimes  led  directly  into 
the  house  drain^  due  provision  must  be  made  to  keej) 
back  any  bad  gases  from  making  their  way  throjigh  it 
into  the  house.  One  way  to  effect  that  is  by  putting  in 
a  lead  siphon- trap  ,^ 
with,,  say,  9  in.  of  tl 
water-lock,  as  per  l. 
Fig.  20.  In  this 
case,  owing  to  the 
large  quantity,  or 
rather  depth,  of 
water  which  this  si- 
phon-trap contains 
when  full,  there  -pi".  20. 

would  be  little  if  any 

danger  of  it  ever  getting  emptied  so  far  as  to  allow  any 
gas  to  pass  the  tongue.  And  if  the  least  suspicion  of  it 
being  empty  were  felt,  a  gallon  or  so  of  water  could  easily 
be  poured  in  in  some  exceptional  case.  In  order  also  to 
ventilate  the  lower  or  outer  portion  of  the  overflow- 
pipe  N,  Fig.  20,  a  1-in.  lead  or  zinc  ventilating-pipe 
should  be  put  in,  and  attached  by  a  brass  coupling  to 
the  top  of  the  outlet  of  the  siphon -trap,  as  per  o,  Fig. 
20.  This  ventilating-pipe  o  also  prevents  any  large 
rush  of  water  down  the  pipe  n  from  sucking  the  water 
out  of  the  siphon-trap,  l.  The  top  of  the  siphon-trap,  L, 
where  the  water  enters,  must  be  kept  down,  of  course, 
full^  2  in.  or  so  below  the  top  of  the  cistern.  I  prefer 
also  to  have  one  side  of  the  fop  of  the  pipe  a  little 
lower  than  the  other,  believing  that  the  water,  in  start- 
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mg  especially,  runs  off  more  freely  thereby.  Another 
way  of  putting  in  the  overflow-pipe,  N,  would  be  to 
make  it  discharge  either  above  an  open  grating,  or 
into  a  ventilated  fire-clay  siphon-trap  situated  at  the 
back  of  the  house.  As  it  is  a  fact  that,  giving  them 
sufficient  time,  gases  pass  through  water— although  in 
the  _  case  of  drain  gas,  I  believe  it  would  be  largely 
purified  by  the  time  it  got  through  the  water  in  the 
siphon- trap,  L,_Fig.  20— the  enclosure  wherein  the  cistern 
K  is  situated,  if  the  least  confined,  should  be  ventilated, 
or  if  the  said  cistern,  k,  is  covered  in  on  its  top,  say  by 
boarding,  &c.,  a  2-in.  or  3-in.  zinc  pipe  should  be 
carried  up  or  out  into  the  fresh  air.  This  pipe  and 
the  _  pipe  o,  Fig.  20,  must  be  kept  as  far  apart  as  con- 
venient. 

The  great  advantage  of  proper  ventilation  is  that, 
in  checking  the  collection  and  concentration  of  bad 
gases,  it  prevents  them  from  doing  the  harm  they 
might  otherwise  do.* 

In  carrying  out  the  work  practically,  there  are  often 
many  little  differences  in  detail  that  start  up ;  but  to 
one  who  understands  the  principle,  and  who  thinks 
before  he  acts,  as  every  one  ought  to  do,  these  are 
easily  mastered.  In  any  difficulty,  however,  a  work- 
man should  not  slubber  over  the  work,  but  should  ask 
advice.    Two  heads  ought  to  be  better  than  one. 

In  some  cases,  as  in  that  of  the  supposed  house  in 
Chapter  I,  which  had  only  plain  half- circle  gutters 


Fig.  21.  Fig.  22.  Fig.  23. 


on  the  front  eave  as  well  as  along  the  back,  the  front 
gutter  is  simply  carried  along  the  gable  also,  where 
it  is  upheld  by  iron  holdfasts  of  the  style  shown  by 

*  Mr.  E.  EawlinsoB,  C.B.,  C.E.,  is  of  the  same  opinion,  for  at  page 
14  of  his  A.D.  1878  "  Suggestions  "  as  to  the  worldng  out  of  the  Public 
Health  Act  of  1875,  we  read  that  permanent  ventilation  is  required 
"  to  prevent  stagnation  or  concentration  of  sewage  gases,  &c." 
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Fig.  21.  The  half-circle  iu  the  holdfasts  is  made  to 
suit  the  size  of  the  gutter,  so  that  the  gutter  may  fit 
and  lie  into  it  easily.  The  water  which  comes  along  this 
gutter  may  fall  into  a  rain-water  head  which  receives 
the  water  both  from  it  and  the  back  gutter,  and  so 
down  the  rain-water  pipe,  or  conductor,  into  the  barrel. 
Fig.  22  shows  another  style  of  hook,  often  employed  for 
zinc  gutters. 

There  are  so  many  patterns  of  ornamental  iron  eave 
gutters,  from  the  plain  square  one,  shown  in  Fig.  23, 
to  those  with  the  most  elaborate  mouldings,  that  we 
can  only  refer  to  them  here.  What  has  been  said 
above,  however,  will  serve  to  show  the  principle  upon 
which  they  are  fitted  up. 

While  treating  of  ornamental  iron  gutters,  we  may 
here  state  that,  in  order  to  give  them  a  fair  chance  to 
do_  duty  in  lieu  of  stone  cornices,  they  ought  to  be 
painted  stone  colour,  so  as  to  correspond  with  the  rest 
of  the  front  of  the  building.  We  have  observed  that 
this  is  often  neglected,  but  consider  that  to  be  in  great 
measure  an  oversight  of  the  architect,  for  we  can 
hardly  suppose  otherwise  than  that  a  word  from  him 
would  not  only  have  set  that  right,  but  also  thereby 
have  given  fair  play  to  his  own  design. 

Before  concluding  this  chapter,  allusion  may  be  here 
made  to  iron  centre  gutters,  which,  as  they  are  not  put 
up  for  ornament,  but  simply  for  use,  can  be  made  with 
any  declivity  wanted,  in  which  case  the  sole  or  bottom 
of  the  gutter  is  cast  tapered,  perhaps  6  in.  broad  where 
the  water  runs  ofi",  and  10  in.  or  12  in.  broad  at  the 
higher  end.  In  other  cases  they  are  cast  without  any 
declivity,  being  laid  level,  and  therefore  the  same 
breadth  throughout.  The  two  sides,  however,  in  all 
cases  require  to  be  made  to  suit  the  pitch  or  inclination 
of  the  roof,  or  else  the  inclination  of  the  roof  is  set  so 
as  to  fit  them  if  they  are  selected  beforehand ;  generally, 
however,  the  gutter  is  made  to  fit  the  roof  as  at  r, 
iMg.  24  where  the  nozzle,  s,  is  also  shown  for  the  outlet, 
by  which  the  water  may  be  conveyed  away  by  the  rain- 
water pipes  as  circumstances  may  require.. 
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These  iron  centre  gutters  are  made  with  enlarged 
faucits,  the  same  as  semi-circle  gutters,  not  with  con- 
tracted ends  the  same  as  the  ornamental  iron  gutters 
above  alluded  to.  They  are  joined  with  putty  and  red 
lead,  and  bolts  and  nuts,  the  bolts  being  1|  in.  long 


/  \ 
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Fig.  24. 

and  about  f  in.  thick.  Three  bolts  are  used  for  each 
joint,  but  in  some  very  broad  gutters  four  bolts  may  be 
used.  Each  length  may  be  had  either  6  ft.  or  7  ft. 
long,  according  to  the  usage  of  the  foundry  they  are 
got  from ;  shorter  lengths  may  be  had  to  order  or  to 
make  up  the  exact  length  required. 


CHAPTER  III. 


Rtdges. 

The  plumber  having  put  up  his  gutters,  during  the 
time  he  has  been  seeing  after  his  pipes  the  slater  has 
not  been  idle,  for  he  has  got  the  roof  all  slated,  and  the 
plumber  may  now  put  an  the  ridge,  which  may  be 
either  of  lead,  zinc,  or  iron.  The  least  breadth,  generally 
speaking,  of  either  lead  or  zinc  ridges  is  one  foot,  which 
allows  a  cover  of  about  4  in.,  or  fully  that,  on  each  side 
over  the  slates ;  but  in  many  cases  a  greater  breadth  is 
used  and  found  necessary,  in  order  to  give  the  slates 
sufficient  cover.    If  it  is  to  be  lead  for  the  ridge,  then 


Fig.  25.  Fig.  26. 


a  ridge  about  48  ft.  long  can  be  put  on,  say,  in  three 
pieces  (or  as  the  lead  at  hand  will  allow),  an  overlap  of 
about  3  in.  being  given  where  the  pieces  meet.  After 
the  lead  has  been  rolled  out  and  beaten  into  its  place 
with  the  usual  wooden  "dresser,"  Fig.  25,  a  strong  lead- 
headed  slate-nail  is  driven  in  at  a  distance  of,  say, 
every  two  feet  or  so  into  each  side  of  the  top  part  of 
the  ridge.  Sheet  lead  for  the  ridging  may  be  from,  at 
the  lowest,  5  lb.  up  to  7  lb.  or  more  per'  square  foot. 
When  less  than  5  lb.,  it  is  often  torn  up  in  a  high  gale  of 
wind,  and  even  although  (as  is  done  in  some  cases 
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where  tlie  lead  is  mucli  exposed  to  thieves  as  well  as  to 
the  wind)  galvanised  iron  ridge  straps  are  put  on 
every  three  feet  or  so,  yet  if  the  lead  be  too  thin  it  is 
sometimes  torn  up  between  the  straps.  These  ridge 
straps  are  made  of  hoop  iron  about  1^  in.  broad  and 
^  in.  thick,  bent  into  the  form  shown  by  Fig.  26,  and  with 
two  j-in.  holes  for  the  nails  to  go  through  as  shown. 

If,  however,  the  ridge  is  to  be  covered  with  zinc, 
then  zinc  ridges  are  generally  put  on  in  8-ft.  lengths, 
with  three  straps  to  each  length,  or  one  about  every  2J 
feet.  Where  the  straps  are  put  on  at  one  every  4  ft. 
it  makes  a  bad  job,  and  does  not  give  the  zinc  fair  play. 
Each  length  of  ridge  is  allowed  to  overlap  the  other 
about  2  in.  Zinc  ridges  are  made  of  sheet  zinc  from 
Nos.  10  to  14  and  upwards.  No.  10,  which  gives  about 
12|  oz.  to  the  square  foot,  is  indeed  little  enough ;  for 
a  good  job  a  greater  weight  must  be  used.  Anj'thing 
less  than  No.  10  should  not  be  put  on  unless  for  some 
mere  temporary  purpose.  In  the  neighboui'hood  of 
chemical  works  it  is  a  good  thing  to  give  the  zinc  a 
coat  of  white-lead  paint. 

Iron  ridges  are  put  on  as  cast  by  the  ironfounders ; 
some  foundries  cast  them  in  4-ft.  lengths,_  but  they  can 
be  made  as  ordered.  They  are  cast  to  suit  the  pitch  or 
inclination  of  the  roof.  They  can  be  had  either  quite 
plain,  as  per  Fig.  27,  or  with  many  different  styles  of 


Fig.  27.  Fig.  28. 


ornament  to  suit  the  character  of  the  building,  as  per 
Fig.  28.  The  one  length  overlaps  the  other,  and  as 
each  length  is  cast  with  a  raised  bead  at  the  one  end, 
and  a  corresponding  raised  cover,  or  overlap  at  the 
other  end,  the  bead  of  the  one  length  is  covered  by  the 
overlapping  socket  of  the  other  length,  and  so  the 
junction  of  the  two  lengths  is  made  water-tight. 


CHAPTER  IV. 


Lead  Gutters. 

"We  come  now  to  treat  of  roofs  where  the  material 
used  by  the  plumber  is  lead,  and  shall  take  what  may 
be  called  a  plain  roof  first,  or  one  with  two  gables,  in 
which  are  the  chimne3^s,  and  where  the  line  of  both  the 
back  and  front  gutters  is  uninterrupted  in  its  whole 
length,  of  which  Fig.  29  gives  section,  showing  front 


Fig-.  29. 


md  back  gutters.  In  this  case  m  is  the  stone  cornice 
m  the  top  of  the  front  wall,  in  which  the  valley  for 
the  gutter,  n,  is  cut  out,  say,  to  a  depth  of  one  inch  at 
.ts  upper  end,  and  getting  gradually  deeper  towards 
;he  end  or  place  where  the  water  runs  off,  so  that  at 
;he  deeper  end  its  depth  may  be  about  3  in.,  while 
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througliout  it  may  have  a  uniform  breadth  of,  say,  5  in. 
The  roof  comes  down,  as  shown  at  o,  and  it  becomes 
necessary,  therefore,  to  lay  the  lead,  so  as  both  to 
convey  away  the  rain-water  and  to  do  its  part  in 
keeping  things  water-tight  at  the  junction  of  the  roof 
with  the  wall-head.  For  this  purpose  the  lead  has  to 
go  across  the  cornice  and  up  about  6  in.  on  to  the  roof, 
as  shown  by  the  dotted  line.  The  breadth  of  the  lead 
in  this  case  will,  therefore,  be  about  2  ft.,  which  is 
made  up  by  1  in.  bent  down  over  the  front,  5  in.  from 
front  to  edge  of  the  gutter  valley,  8  in.  for  the  gutter 
valley,  and  the  other  10  in.  is  taken  up  by  the  4  in. 
from  the  back  edge  of  the  gutter  valley  to  the  roof  and 
6  in.  up  the  roof,  as  per  Fig.  30.  A  gutter  about 
48  ft.  long  may  be  put  on  in  either  two  or  three  pieces. 
If  we  say  three  pieces,  that,  if  all  are  cut  to  the  same 
length,  gives  about  16  ft.  for  each,  and  if  the  weight  of 


Fig.  30.  Fig.  31. 


the  lead  be  7  lb.  per  square  foot,  each  piece  will  weigh 
about  2  cwt.  The  lead  being  carried  up  to  the  roof  is 
then  rolled  out  there,  near,  or  just  above  where  it  is  to 
go,  each.. piece  by  itself,  and  after  being  "dressed,"  or 
beaten  out  flat,  it  is  then  marked  off  where  to  be  bent 
up  in  a  manner  suitable  to  its  intended  site.  For  the 
gutter  we  are  speaking  of  the  mark — at  the  deeper  end 
— is  set  at  10  in.  from  the  front  at  one  end  and  9  in. 
from  the  front  at  the  other  end,  after  which  the  lead 
along  its  whole  length  is  bent  up  according  to  mark 
(as  per  Fig.  31).  It  is  then  lifted  down  and  set  inside 
the  gutter  valley  in  stone,  and  being  bent  back  and 
over  it  is  then  properly  "  dressed  "  into  its  place,  and 
afterwards  cut  or  pared  evenly  along  the  edges.  When 
measuring  oiF  the  length  of  lead,  allowance  must  be 
made  for  any  upstand  or  turn-over  at  the  ends  of  the 
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gutter,  according  as  the  site  may  require.  After  the 
gutter  has  been  laid  the  "  doubling,"  or  long  narrow- 
wooden  fillet  for  slates,  has  then  to  be  put  on  all  along 
the  upper  edge,  except  about  6  in.  at  each  end  where 
the  gable  "flashings"  come  down — i.e.,  if  the  said 
"  flashings  "  go  underneath  slates.  This  "  doubling,"  so 
distinguished  because  the  lead  is  doubled  back  over  it, 
is  of  any  length,  its  section  being  a  right-angled 
triangle,  with  the  base  or  breadth  about  two  inches, 
and  the  perpendicular  or  depth  about  three-quarters  of 
an  inch. 

Where  the  ends  of  the  lead  gutter  pieces  meet  they 
must  be  soldered,  it  being  understood  that  the  stone  is 
cut  out  a  little  underneath  the  joint,  so  that  the  solder 
may  be  "  flush  "  or  level,  especially  in  the  gutter  valley. 
Where  the  joint  is  soldered  thus  it  both  looks  neater 
and  forms  no  obstacle  to  the  water  running  off  freely. 

We  may  here  describe  the  operation  of  joining  two 
lead  gutter  pieces  in  situ.  After  the  lead  is  put  into  its 
proper  place,  as  described  above,  its  surface  for  about 
4  in.  on  each  side  of  the  joining  is  rubbed  with  a  piece 
of  card  and  chalk  to  take  ofi"  the  grease,  &c. ;  it  is  then 
on  the  same  space  painted  over  with  "  smudge,"  (a 
mixture  of  lamp-black,  glue,  or  size,  and  sour  beer  or 
water,  boiled  together),  and  after  said  "  smudge  "  has 
been  dried,  say  with  a  hot  iron,  about  1  in.  back  from 
each  edge  of  the  lead  is  then  cleanly  scraped  with  the 
"  shavehook,"_  and  to  prevent  its  being  tarnished  or 
oxidised  it  is  immediately  rubbed  over  with  fresh  grease, 
often  a  piece  of  tallow  candle.  The  solder-pot  and 
soldering-irons  in  the  interim  being  properly  heated, 
the  plumber,  by  means  of  his  small  iron  ladle,  pours  a 
sufiicient  quantity  of  solder  on  to  the  joint  (not  merely 
as  much  as  makes  the  joint,  but  sufficient  to  raise  a 
heat,  all  surplus  being  returned  to  the  pot),  and  then, 
by  the  help  of  the  red-hot  irons  and  his  soldering- cloth, 
he  makes  his  joint.*    The  soldering-cloths,  which  are  a 

*  In  dry  weather  this  is  easily  done ;  but  should  it  come  on  wet  it 
IS  very  disagreeable,  both  taking  more  time  and  solder,  and  not  making 
Jueh  a  neat  job. 
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szne  qua  non  with  all  plumbers,  are  merely  pieces  of 
moleskin  or  strong  linen,  of  four,  eight,  or  twelve 
tJiicknesses  and  various  sizes  to  suit  the  particular 
work  Old  moleskin  trousers,  and  old  aprons  con- 
sidered to  have  served  their  day  upon  the  plumber's 
person,  are  afterwards  torn  up  and  made  to  do  duty  as 
"soldermg-cloths."  These  cloths  are  kept  well  greased 
on  the  side  which  comes  in  contact  with  the  solder,  so 
as  to  prevent  the  solder  adhering  to  them  The  fol- 
lowing rough  sketch.  Fig.  32,  shows  a  plumber's 
chaffer-pan,  p,  as  used  on  roofs,  &c.  It  stands  in  the 
centre  of  a  large  iron  tray,  q  (about  2  ft.  square  and 
4  m.  deep),  m  which  is  water,  so  that  any  hot  cinders 
tailing  out  may  be  at  once  quenched.  The  soldering- 
iron,  R,  is  all  of  malleable 
iron,  and  is  what  is  used 
along  with  the  solder 
heated  in  the  pot.  A 
distinction  must  be  made 
between  this  soldering 
"  iron  "  and  the  soldering 
"bolt,"*  the  latter  being 
made  with  a  copper  head 
and  iron  handle.  A  plum- 
ber's copper  "bolt"  is 
■^^S-  made  something  like  a 

hatchet,  on  account  of  which  shape  it  is  often  desig- 
nated the  "  hatchet-bolt ; this  appellation  also  serves 
to  distinguish  between  it  and  the  "pointed"  or 
"  straight  bolt,"  the  latter  shape  of  copper  bolt  being 
that  generally  used  in  gas-fitting.  As  observed  above, 
it  is  hot  or  melted  solder  that  is  used  along  with  the 
"  iron,"  whereas  the  solder  used  along  with  the  "  bolt  " 
is  cold  and  generally  in  the  form  of  strips,  or,  as  for 
gas-fitting,  in  small,  thin  cakes. 

Good  "working  solder" — used  with  the  ladle  and 
the  soldering -cloth — is  made  up  b}^  melting  pure  lead 
and  block  tin  together  in  the  proportion  of  2  lb.  of  lead 
to  1  lb.  of  tin.    "  Strap  solder  " — used  with  the  copper 
*  In  some  places  the  copper  "bolt"  is  styled  a  copper  "bit." 
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hatchet-boIt— is  made  in  the  proportion  of  1  lb  of  tin 
to  fully  11  lb.  of  lead.  Some  just  made  I  find  is  in  the 
proportion  of  1  lb.  of  tin  to  1  lb.  oz.  of  lead.  Some 
gas-fittmg  solder  just  made  is  in  the  proportion  of  1  lb 
of  tin  to  1  lb.  2  oz.  of  lead.  Some  use  equal  parts  of 
tm  and  lead  for  their  finest  solder.  In  makino-  up 
solder,^^ especially  "working  solder,"  or  "plumber's 
solder,  great  care  must  be  taken  that  no  zinc  trets 
near,  for  a  very  sinall  piece  of  zinc  spoils  a  large  %ot 
full  of  solder.  For  this  reason  sheet  lead  is  generally 
preferred  before  the  patent  lead  pipes.  Formerly  sheet 
lead  was  cast,  now,  however,  it  is  generally  rolled  or 
miUed.  ior  special  cases,  however,  good  cast  lead  is 
still  preferred. 

To  return  to  our  gutter.  We  have  got  the  front 
gutter  laid,  and  a  similar  course  has  now  to  be  adopted 
with  the  back  gutter,  s.  Fig.  29,  only,  as  there  is  here 
less  breadth  of  stone  to  be  covered,  the  lead  may  be 
narrower,  say  18  in.  in  breadth.  The  length  of  the 
back  gutter  is  also  sometimes  less  than  that  of  the 
fronts  owing  to  the  stone  gable-coping  coming  down 
to  the  outside  edge  of  the  back  gutter,  and  so  forming 
the  ends  of  the  gutter  up  against  which  the  lead  at 
each  end  has  to  be  turned,  whereas  in  the  front  this 

wiTfh!  bl^-^?Pi^g  stops  off  perpendicular 

mth  the  Ime  of  the  wall,  the  cornice,  including  the 
gutter  channel,  being  beyond  it. 

After  laying  the  gutters,  the  lead  "  flashings,"  which 
Bxtend  up  the  roof  from  each  end  of  both  the  back  and 
the_  front  gutters,  have  then  to  be  put  on  (that  is,  sup- 
posing them  to  be  put  on,  as  is  often  done,  before  and 
.^derneath  the  s  ates).  In  this  case  twei;e  pieces  of 
ead  are  required  ;  four  for  the  flashings  for  skews 
vhich  extend  from  the  gutter  to  the  chimneys -  four 
neccs  for  the  "barges,"  or  breaks,  or  projections  at 
chimneys ;  and  four  for  the  flashings  up  the  sides  of 

'ffcrerr  H  ^^Ti'^Vt  different  VcL,  are  of 
iifferent  kngths  and  breadths.    The  flashings  for  the 

3  i^t^l^^.^:  ^  ^'  long  and 

<3  m.  broad,  this  13  m.  is  taken  up  by  6  in.  on  the 
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roof,  4  in.  up  tlie  side  of  the  skew,  and  3  in.  on  the 
top  of  the  skew,  including  half-inch  bent  down  in  the 
groove,  or  chasing,  or  "  raglet,"  as  it  is  called  in  Scot- 
land, cut  to  receive  it.  This  "  skew  "  or  stone-coping 
of  the  gable  wall,  t,  as  shown  by  the  sketch.  Fig.  33,  is 
generally  only  half  the  breadth  of  the  chimney,  the  latter 
being  about  2  ft.  broad,  or  the  same  thickness  as  the 
gable  wall.  The  lead  "barge,"  or  chimney  corner-piece, 
V,  goes  where  the  skew  and  the  chimney  meet,  and  is 


A, 


a 


Fig.  33. 

put  on  so  as  to  overlap  the  top  of  the  skew-flashing, 
and  at  the  same  time  be  itself  overlapped  by  the  flash- 
ing of  the  chimney,  v,  which  comes  down  on  it.  This 
"  barge,"  u,  has  also  to  overlap  a  small  portion  of  the 
slating,  as  may  be  understood  from  its  position  on  the 
sketch. 

The  dotted  lines  show  the  margin  of  the  lead  flash- 
ings on  the  roof,  as  also  at  the  same  time  the  situation 
of  the  "doubling" — except  the  "barge"  below  the 
chimney,  which,  as  was  observed  above,  goes  on  the 
top  of  the  slates.  The  "  doubling  "  being  put  on  thus, 
a  channel  for  the  water  is  formed  between  it  and  the 
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\imney  and  the  stone  side  of  the  skew.    The  lead  for 

1  ach  barge,  on  account  of  its  situation,  has  to  be  fully 

2  ft.  broad  and  about  13  in.  deep  ;  its  depth  is  taken 
up  by  8  in.  or  9  in.  on  the  roof  and  4  in.  or  5  in.  up 
the  face  of  the  chimney.  When  the  barge  is  being 
fitted  in  its  place  a  piece  of  board  about  f  in.  thick  is 
imt  temporarily  under  it  so  as  to  make  the  barge  fit 
the  slates  properly.  After  the  barge  is  fitted  the 
chimney  flashing,  v,  is  then  put  in  ;  its  length  is,  of 
course,  just  according  to  the  size  of  the  chimney.  We 
shall  say  that  in  this  case,  including  overlaps,  it  is 
about  8  ft.  long,  and  its  breadth  will  be  about  lOJ  in., 
6  in.^  on  the  roof  and  4  in.  up  the  chimney  side  to  the 
chasing,  the  other  |  in.  going 
into  the  chasing.  This  chas- 
ing is  a  narrow  slit  cut  in  the 
stone  about  h  in.  wide  and  | 
in.  deep,  into  which  the  lead 
is  turned  and  fixed  with  lead 
bats  every  6  in.  or  so  ;  after 
which  the  chasing  is  filled  with  mastic  to  keep  it  water- 
tight. The  diagram,  Fig.  34,  is  section  of  the  skew, 
showing  the  chas- 
ing, or  raglet  at  w  ; 
the  dotted  line  x 
being  the  lead.  All 
the  water  in  this 
skew-flashing  x  run- 
ning down  it  goes 
immediately  into  the 
gutter. 

Y  z  again  in  Fig. 
35  shows  how  the  chasing  is  cut  up  the  side  of  the 
chimney  for  the  chimney  flashings,  the  dotted  line  a 
bemg  the  line  or  surface  of  the  roof  and  b  the  ridge.* 

,  *u'^f°  chimney  hero  depicted  at  Fig.  35  is  suppo.sed  to  be 

built  of  po  ishcd  freestone,  the  blocks  at  the  sides  about  3  ft.  long, 
and  about  1  ft.  high  ;  those  at  the  ends  of  the  chimney  2  ft.  lonj?,  and 
some  only  l  ft.  for  filling  in.  ^  ^' 


Fig.  34. 
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CHAPTER  y. 


Lead  Gutters  {continued). 

In  Chapter  IV.  the  manner  of  laying  the  lead  ina 
stone  cornice  gutters,  and  up  the  sides  of  the  gables.--, 
was  explained,  both  the  back  and  the  front  gutters 
being  uninterrupted  in  their  whole  length.  Supposing, 
however,  a  building  is  taken  which,  in  addition  to  its 


Fig.  36. 


two  gable  chimneys,  has  a  chimney,  c,  in  centre  of  front 
elevation,  as  Fig.  36,  of  which  Fig.  37  gives  end  orr 
sectional  view.    In  this  case  it  will  be  seen  that  while 
the  gutter  channel  is  not  interfered  with,  the  back  of 
the  lead  gutter,  instead  of  going  up  the  roof,  stands 
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up  against  the  front  of  the  chimney,  as  shown  by 
the  dotted  Iriie,  Fig.  37.  It  does  not,  however,  go 
into  the  chasing,  e,  for  that  would  bind  the  lead  too 
much  ;  but  the  top  edge  of  the  lead  is  kept  a  little 
below  the  chasing,  being  allowed  to  stand  "up  about 
3  in.  or  so  ;  and,  to  j)revent  the  rain  getting  down  the 
back  of  the  gutter,  a  long  narroAv  strip  of  lead,  called 
the  "apron,"  about  4|  in.  broad — more  or  less  accord- 
ing to  circumstances — is  put  along  the  front  of  the 
chimney  so  as  to 
overlap  the  back 
of  the  gutter. 
This  "apron" 
has  its  upper 
edge  bent  into 
the  chasing,  e, 
where  it  is  held 
fast  by  lead  bats, 
and  the  chasing 
afterwards  filled 
ap  with  cement 
3r  mastic. 

It  has  been 
laid  that  the  L 
Jack  of  the  gut- 
ter fronting  the 
ihimney  has  to 
)e  bent  straight 
ip,  as  at  D,  but 
IS  the  gutter  lead  on  each  side  of  the  chimney  lies 
)ack  on  the  roof,  it  follows  that  the  gutter  at  each 
ront  corner  of  the  chimney  has  to  be  made  to  fit  the 
aid_ corners;  this  is  done  either  by  "working"  or 
)eating  the  lead  down  so  that  it  both  lies  on  the  roof 
md  also  goes  up  the  side  of  the  chimney  so  far. 

When  the  lead  is  to  be  wrought  back  into  its  site, 
he  plumber  should  take  ofi"  the  sharp  edge  of  the 
tone  corner  first,  so  as  both  to  help  himself  and 
irevent  tearing  the  lead.  In  other  cases,  instead  of 
i^orkmg  down  the  lead,  some  may  slit  it  down  close 
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by  eacli  end  of  the  chimney,  and  bend  it  back,  which 
of  course  does  not  thin,  it  any,  but  causes  the  plunaber  to 
solder  in  a  small  piece  of  lead  to  make  up  the  deficiency. 
Another  plan  is  to  have  a  separate  piece  of  lead  for 
the  gutter  along  the  front  of  the  chimney,  which  would 
cause  the  gutter  in  Fig.  36  to  be  of  three  pieces  ;  after 
laying  which,  there  would  require  to  be  two  soldered 
joinings,  one  at  each  corner  of  the  chimney.  In  this 
plan,  while  the  lead  for  the  gutter  on  each  side  of  the 
chimney  might  be  cut  out  at  about  2  ft.  broad,  that  in 
front  of  the  chimney  would  only  be  about  1  ft.  5  in. 
Droad.  In  laying  all  such  gutters  as  these,  the  lead, 
being  kept  several  inches  higher  at  the  back  than  at  the 
front,  should  the  gutter  get  choked  up  by  dirt  or  half- 
melted  snow,  there  is  plenty  of  margin  for  the  water 
running  harmlessly  over  the  front  without  any  getting 
inside. 

After  the  gutter  has  been  laid  to  fit  the  chimney, 
c,  a  lead  "flashing,"  about  11  in.  broad  or  so,  has  to 
be  put  up  each  side  of  the  chimney ;  its  length — 
taking  the  chimney  at  2  ft.  thick — will  be  about  2  ft. 
10  in.,  or  more,  according  to  the  pitch  of  the  roof. 
It  bends  round  the  chimney  a  little  at  the  bottom,  and 
at  the  top  goes  up  to  the  back  of  the  chimney  gutter 
at  F,  Fig.  37,  whatever  portion  of  the  lead  flashing 
projects  above  the  sole,  or  bottom  of  the  gutter,  being 
cut  away.  This  chimney  flashing  is  put  into  a  chasing, 
as  described  for  chimney  flashings  in  Chapter  lY. 
After  the  flashings  are  on,  a  lead  gutter  has  to  be  laid 
along  the  back  of  the  chimney,  as  per  dotted  line,  g, 
Fig.  37.  The  lead  for  gutters  so  situated  may  be  of 
various  breadths,  according  to  the  pitch  of  the  roof, 
and  the  way  in  which  the  carpenter  has  been  directed 
to  lay  the  wood ;  a  breadth  often  used  is  1  ft.  6  in.— 
that  is,  3  in.  perpendicular  upstand  against  the  back 
of  the  chimney,  and  the  rest  across  the  wooden  sole  of 
the  gutter  and  up  the  roof.  And  if  we  take  the  length 
of  the  chimney  at  9  ft.— which  is  also  the  length  of 
the  gutter  at  its  back — then  the  length  of  the  lead 
will  require  to  be  about  10  ft.  6  in.,  as  it  has  to  extend 
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out  at  each  end  as  far  as  the  outer  edge  of  the  chimney 
flashings.  It  has  also  to  be  bent  or  wrought  down 
oyer  and  round  the  chimney  flash  ingfe  at  each  end,  so 
as  to  overhTp  them.  The  top  of  the  chimney  gutter 
lying  on  the  roof,  as  also  its  ends  and  the  chimney 
flashings,  require  "doubling"  (or  wooden  fillet)  to  be 
put  in  under  the  lead,  as  per  h.  Fig.  37,  and  i.  Fig.  38, 
which  latter  shows  the  lead  of  the  chimney  flashing  as 
I  per  dotted  line. 
In  some  cases  the 
plumber  may 
make  a  small  roll 
on  the  lead  in 
place  of  putting 

in  the  wooden  fil-  ..\ .  IL   —  

let  or  "doubling,"  Pig  3S. 

underneath  it; 

but  the  woodeu  fillet,  as  at  i,  Fig.  38,  is  better,  and  it 
prevents  the  slater  from  beating  down  the  lead  to  fit 
his  slate,  instead  of  making  the  slate  to  fit  the  lead. 
The  back  perpendicular  upstand  of  the  chimney  gutter 

put  on  in   the  same 


IS  protected  by  an  "apron^ 
ananner  as  already  described 
ichimney. 

We  come  now  to  a  different 
instead  of  the  gutter  channel 
top  of  the  cor- 
nice, as  shown  at 
Fig.  29,  Chapter 
IV.,  there  is  a 


stone  "blockins?- 
ourse  "  built  up 
above  the  cor- 
iice,  behind 
f^^hch  is  the  gut- 


for   the  front  of  the 

form  of  gutter,  where, 
being  cut  out  of  the 


per,  of  which 
Fig.  39  gives 
lection — the  dot- 
«d  line  j  being 


Fig.  39. 


he  lead  gutter,  and  k  the  stone  "  blocking- course." 
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In  this  case  the  gutter  is  of  a  different  shape  from  that 
at  Fig.  29,  although  the  lead  required  may  be  of  the 
same  breadth — viz.,  2  ft.  When  the  lead  for  it  is 
rolled  out  on  the  roof  it  is  marked  off  and  set  up  to 
the  shape  of  the  gutter,  as  shown  by  dotted  line  j, 
Fig.  39  ;  the  2  ft.  in  breadth  being  taken  up  by,  say 
4  in.  perpendicular  upstand  all  along  the  one  side, 
13  in.  at  the  high  end,  and  10  in.  at  the  low  end,  or 
according  to  its  fall,  for  the  sole  or  bottom  of  the 
gutter;  and  7  in.  at  the  high  end,  and  10  in.  at  the 
low  end,  to  go  up  the  roof.  After  the  lead  has  been 
thus  "  set  up,"  before  being  put  into  its  site,  it  has 
also  to  be  set  up  at  each  end,  so  as  to  form  the 
upstands  for  the  ends  of  the  gutter,  which  is  done, 
according   to   the   style  of  the  locality,  either  by 


Fig.  40.  Fig.  41. 


working  up,  or  "  bossing,"  as  some  term  it,  each  end, 
so  that  the  lead  may  fit  its  site ;  or  else  by  bending  up 
the  ends  and  turning  round  the  corners,  which  latter 
system  in  some  places  receives  the  cant  terms  of  pig- 
lugging  "  or  "  dog-earing  "  the  corners,  which  may  be 
explained  as  follows : — Take  a  piece  of  white  paper, 
6  in.  by  4  in.,  as  per  Fig.  40,  and  draw  a  line  within  it 
and  all  round  it  half-an-inch  from  its  outer  edge,  as 
per  dotted  line.  Fig.  40.  Bend  up  the  paper  at  the 
dotted  line,  square  all  romid.  In  attempting  to  do  so 
it  will  be  found  that  the  corners  require  to  be  bent 
out  across  or  along  the  diagonals,  when  they  take  the 
form  shown  at  l  l.  Fig.  41.  Press  the  corners  close 
together,  and  then  turn  them  round,  as  shown  at  M  n, 
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and  a  copy  is  produced  of  what  is  often  done  with  the 
ends  of  lead  gutters.    After  the  gutter  has  been  put 
into  its  site,  the  "doubling"  (or  wooden  fillet)  has  to 
be  put  on,  under  the  top  of  the  lead  on  the  roof,  as  at 
K,  Fig.  39  ;  while  for  the  front  of  the  gutter  at  the 
"  blocking-course  "  two  things  have  to  be  done — viz., 
an  "apron"  has  to  be  put  on,  and  an  overflow-pipe 
has  to  be  put  in;  so  that  if  the  gutter  were  choking 
up,  the  water  would  run  off  harmlessly  by  this  over- 
flow pipe  0,  Fig.  39,  instead  of  getting  over  the  top 
edge  of  the  lead  gutter,  and  so  damaging  the  property. 
The  "blocking-course/' we  shall  say,  is  6  in.  across 
the  top;  the  " apron,"  therefore,  having  to  cover  it, 
and  go  down  each  side,  overlapping  gutter  inside  as 
per  p,  Fig.  39,  will  be  about  10  in.  broad,  which  gives 
1  in.  over  front,.  6  in.  across  top,  and  3  in.  down 
inside.    Of  course  there  may  be  many  "blocking- 
courses  "  broader  and  deeper  than  this,  which  will 
require  the  lead  to  be  broader ;  but  what  is  said  above 
shows  the  principle  or  method  of  putting  on  the  lead. 
The  "aprons"  on  the  top  of  the  "blocking-courses" 
are  held  fast  by  lead  buttons  or  rivets,  as  shown  by 
Fig.  42,  which  are  made  as  follows  :— Before  the  lead 
apron  is  put  on,  holes  are  cut  in  the  top  of  the  stone 
blocking- course  about  or  fully  1^  in.  deep,  and  about 
f  m.  wide,  every  2  or  3  ft. ;  after  the  lead  apron  is  put 
on,  a  small  round  hole,  about  |  in. 
dn  diameter,  is  cut  in  the  lead  right 
over  the  centre  of  the  hole  in  the 
istone;    this  hole  in  the  lead  is 
made  wider  by  beating  the  lead 
out  and  up  at  the  same  time,  as 
shown  in  Fig.  42  ;  a  small  port- 
able ferrule,  the  size  of  the  lead 
button,  being  then  put  over  the  hole.    After  the  lead 
tias  been  poured  in,  got  cooled,  and  been  beaten  a  little 
m  the  top  with  a  hammer,  the  button  permanently 
issumes  the  shape  shown  at  a.  Fig.  42,  which  gives 
perpendicular  sectional  view. 
In  some  cases,  when  the  gutters  are  very  shallow— 
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i.e.,  when  they  are  laid  within  a  few  inches  of  the  top 
of  the  blocking-course — there  is  no  apron  used,  the 
lead  being  put  on  all  in  one  piece  over  the  blocking- 
course,  across  the  gutter  channel  and  up  the  roof,  as 
per  Fig.  43.  "Whenever  gutters  are  laid  in  this  manner 
— which  is  sometimes  done  for  cheapness — and  no 
overflow-pipe  put  in,  care  must  be  taken  that  the  lead 

is  put  up  the  roof 
a  sufficient  dis- 
tance, so  that  the 
water,  if  the  gutter 
gets  choked  up 
and  overflows,  may 
run  over  the  front 
of  the  blocking- 
course,  and  not 
over  the  top  of 
the  lead  next  the  roof.  In  other  cases,  where  the 
gutter  channel  behind  the  blocking-course  is  a  suffi- 
cient distance  below  its  top,  the  apron,  instead  of 
being  put  on  across  the  top  of  the  blocking-course,  as 

per  p.  Fig.  39, 
may  be  put  on  in- 
side the  blocking- 
course,  a  raglet 
being  cut  for  it, 
as  per  q,  Fig.  44. 
And  as,  in  this 
case,  there  may 
also  be  sufficient 
depth  for  drips, 
the  carj)enter  can 
lay  his  wood  ac- 
cordingly. Fig. 
45  shows  longi- 
tudinal section  of 
lead  where  such  drips,  s  s,  are  put  in,  the  water  being 
taken  away  from  the  centre  of  the  gutter,  as  at  t.  An 
overflow-pipe,  R,  Fig.  44,  ought  also  to  be  put  in. 
In  some  cases,  instead  of  there  being  only  one  pipe, 
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as  at  Fig.  45,  there  mny  be  two  inpes — viz.,  one  at  each 
vml,  as  per  Fig-.  46.  The  drips  s  s,  s  s  should  be  about 
3  in.  deep — no  less,  if  possible,  whatever  more.  It 
sometimes  happens,  especially  when  the  drips  are  con- 
siderably shallower,  or  less  than  3  in.,  that  after  the 
lead  has  been  on  some  time  a  quantity  of  dirt,  soot, 
sand,  lime,  &c.,  gets  blown  up  between  the  two  thick- 


Fig.  45. 


JQL 


ir 


Fifr.  46. 


nesses'of  the  lead,  especially  at  the  corners,  and  in 
rainy  and  blowy  weather  this  dirt,  getting  wet,  acts  as 
a  sort  of  conductor  or  sponge  to  suck  up  the  water 
inside,  and  so  over  the  top  edge  of  the  under  lead  ; 
when  this  takes  place  it  keeps  the  wood  underneath  the 
lead  continually  soaking  iji  water,  and  tends  to  rot  it. 

At  s  s,  Fig.  45,  the  depth  of  the  drips  is  supposed  to 
be  3  in.,  the  under  lead  standing  up  about  2|  in.,  and 
the  upper  lead  bent 
down  over  it  about  2  in. 
By  onl}-  bending  down 
the  upper  lead  2  in.  the 
water  or  rain  falls  clear 
off  it,  and  so  capillary 
attraction  is  prevented 
and  a  good  practical 
.job  made.  A  great  many  plumbers,  however,  do  not 
;Heem  to  be  aware  of  this,  and  instead  of  doing  as 
shown  at  s  s.  Fig.  45,  they  come  out  in  the  "fancy" 
or  pseudo-artistic  style— shown  at  b.  Fig.  47,  where 
the  upper  lead  is  not  only  bent  down  the  full  depth  of 
the  drip,  but  a  margin,  about  1  in.  broad,  of  lead  is 
also  left  on  the  lower  gutter.     The  effect  of  this  is 


if 
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that  capillary  attraction  gets  full  scope — the  water 
rising  up  between  the  two  inner  surfaces  of  the  lead 
and  wetting  the  wood.  The  style  of  over-lapping  the 
lead  shown  at  b,  Fig.  47,  therejpore,  although  no  doubt 
done  with  the  best  intentions,  yet  makes  a  very  bad  job. 

If  any  improvement 
is  wanted  upon  the 
simple  overlap  shown 
at  s  s,  Fig.  45,  it  may 
be  had  by  turning 
down  the  top  edge  of 
the  under  lead  as 
shown  at  c,  Fig.  48, 
or  a  "  clinch  "  may  be 
formed  as  shown  at 
These  two  latter  styles  are  adopted  where 
are  broad  and  much  exposed  to  wind  and 


Fm.  48. 


D,  Fig.  49. 
the  gutters 
rain. 

When  there  is  a  long  stretch  of  gutter,  say  80  ft.  or 
90  ft.  long,  of  the  style  shown  in  Figs.  44  and  45,  with 
only  one  rain-water  pipe  for  it  all,  then  there  will 
require  to  be  about  six  drips  in  it ;  and  in  order  to  give 
each  drip  a  depth  of  3  in.  the  joiner  and  the  plumber 
should  see  that  the  lowest  gutter,  into  which  all  the 

  others  run,  is  laid 

as  low  as  possible. 
In  many  cases  lay- 
ing the  lowest  gut- 
ter as  shown  at  Fig. 
44  will  do  for  a 
of  the  first  drip  being  kept  up 
than  the  bottom  of  the  inner  side 


Fig.  49. 


start, 
about 


the 


edge 
higher 


top 
in 

of  the  overflow-pijje.  If  it  is  required  to  be  still  lower, 
as  is  sometimes  the  case,  then  that  may  be  done  hj 
sinking  the  sole  of  the  gutter  2|  in.  lower  than  the 
top  of  the  cornice  at  A,  Fig.  44  ;  the  overflow-pipe,  R, 
being  also  lowered  down  until  it  rests  upon  the  cornice, 
A,  Fig.  44.  The  joiner  in  this  case  must  see  that  the 
top  edge  of  the  first  drip  is  still  about  or  nearly  in. 
higher  than  the  cornice  ;  while  the  plumber  must  see 


LEAD  GUTTERS. 


33 


that  the  water  or  rain  gets  exit  at  the  overflow-pipe 
I'ully  1  in.  lower  than  the  top  edge  of  the  lowest 
portion  of  the  gutter  out  of  which  the  overflow-pipe  is 
led.  The  gutters  we  are  speaking  of  are  laid  in  lengths 
of  from  10  ft.  to  12  ft.  long,  and  if  the  joiner  lays 
down  the  wooden  sole  properly  an  inclination  of  about 
Ij  in.  in  the  12  ft.  is  quite  sufiicient.  An  inclination 
of  only  1  in.,  with  a  3-in.  drip,  makes  a  far  better  job 
than  an  inclination  of  3  in.  and  only  a  1-in.  drip. 

The  lead  which  goes  up  the  sides  of  the  lower 
gutters  at  the  drips  should  be  turned  in^,  or  doubled 
over  a  little  so  as  to  form  a  small  roll  (say,  h  in.  in 
diameter),  the  turn  in  of  the  said  roll  being  kept 


Fig.  50.  Fig.  51. 


inside  the  line  of  the  drip.  The  sides  of  the  lead  of 
the  upper  gutter  at  the  drips  should  be  left  projecting 
out  before  the  drip  about  3  in.  or  thereby. 

We  may  here  mention  that  the  overflow-pipe,  r,  Fig. 
44,  is  not  a  round  pipe,  but  a  flat  or  oval  pipe  made  of 
lead  ;  it  is  about  6  in.  wide  horizontally,  and  1|  in.  high. 
Its  length  is  of  course  according  to  the  thickness  of  the 
blocking-course.  When  putting  it  in  it  must  be  seen 
that  no  rain  gets  in  under  it  from  the  outside. 
_  The  gutters  above  referred  to  are  of  the  style  prac- 
tised, especially,  where  stone  is  the  principal  material 
used  in  construction.  In  the  case  of  cottages  or  houses 
with  projecting  roofs,  Figs.  50  and  51,  many  little 

c  3 
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differences  in  detail  occur,  and  ihe  plumber  must  make 
his  lead  suit  the  place.  To  assist  in  putting  the  lead 
into  its  site  in  channel  in  such  gutters  as  here  depicted, 
and  also  those  at  Fig.  29,  Chapter  IV.,  the  plumber 
often  gets  a  piece  of  wood  made  the  same  shape  as  the 
gutter  channel,  only  a  little  narrower,  and  about  3  ft. 
long  or  so,  with  which  he  beats  the  lead  into  its  seat  by 
striking  the  wood  on  the  top  with  his  hammer,  he 
standing  on  the  wood  at  the  same  time,  or  else  press- 
ing it  down  with  his  knee. 


CHAPTER  VI. 


Flashings  and  Valleys. 

As  regards  "  flashings,"  wliile  often  put  on  as  per 
Fig.  38,  Chapter  V.,  they  may  sometimes,  upon  a  large 
building,  or  where  a  very  large  quantity  of  water  flows 
down  the  flashing,  be  put  on  as  per  Fig.  52,  where  the 
lead  is  about  18  in.  or  20  in.  broad.  The  raised  piece 
at  T  is  a  wooden  fillet  nailed  on  ;  it  is  about  U  in.  high, 
and  about  1|  in.  broad,  over  which  the  lead  is  turned, 
as  per  dotted  line,  Fig.  52.  Where  flashings  are  put 
on  up  against  a  brick  wall  or  chimney,  a  difi'erent 
style  has  to  be  adopted  from  that  hitherto  described, 


i 


Fig.  52. 

as  no  grooves  are  cut  in  the  brick  the  same  as  in  stone. 
Y  z,  in  Fig.  35,  Chapter  IV.,  shows  how  the  ragle-t 
is  cut  up  the  side  of  a  stone  chimney,  but  instead 
of  the  straight  line  there  shown,  in  iDrickwork  the 
joints  of  the  bricks  serve  for  the  chasing,  as  per  Fig.  53, 
which  shows  part  of  a  chimney  built  in  brick,  u  v, 
Fig.  53,  is  the  slope  or  pitch  of  the  roof,  and  the 
undulating  lines  arc  the  horizontal  joints  of  the  bricks. 
The  lowest  line  and  the  broken  one,  which  is  supposed 
'to  be  3  in.  above  it,  show  the  upstand  of  the  lead  or 
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Zinc  flashing.  The  line  between  them,  supposed  to  be 
1  in.  higher  than  the  lowest  line,  shows  the  bottom  of 
the  stepjDed  ajDron  pieces,  which  apron  pieces  overlap 
the  upstand  of  the  lead  or  zinc  skew  about  2  in. 
or  so.  The  other  lines  show  how  the  lead  steps  are 
put  in,  the  dots  showing  position  of  their  overlaps. 
Fig.  64  is  cross-section  of  the  skew  shown  in  Fig.  53, 


Fig.  63. 


\v  being  the  lead  or  zinc  stepped  apron,  and  w*  the 
lead  or  zinc  flashing.  To  hold  the  apron  into  the  joints 
of  the  bricks,  lead  bats  can  be  used  in  some  good 
brickwork.  In  other  cases  some  use  wooden  wedges, 
and  others,  again,  use  "  thumbats,"  or  iron  holdfasts. 


Fig.  54.  Fig.  55. 

about  3  in.  long,  and  with  thin  flat  heads,  as  per  Fig. 
55.  After  the  aprons  have  been  fixed,  the  joints 
require  to  be  cemente'^,  or  filled  up  with  mastic. 

Instead  of  putting  on  the  flashings  as  described  in 
Figs.  53  and  54,  some  use  "soakers,"  or  put  on  the 
flashing  in  pieces  to  suit  the  bricks  and  slates,  one  half 
of  each  piece  of  lead  going  up  against  the  bricks,  and 
the  other  half  underneath  the  slates. 

1 
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In  Fig.  53  the  horizontal  length  of  each  lead  step 
will  be  about  1  ft.  (in  other  cases  it  may  be  either  more 
or  less),  while  the  breadth  at  the  lower  end  will  be, 
say,  7  in.,  and  at  the  higher  end,  say,  3  in.  ;  7  in.  -f 
3  in.  =  10  in.,  gives  5  in.  as  the  medium  breadth  of 
each  step,  which  5  in.  being  multiplied  by  1  ft.,  the 
product  is  the  measure- 
ment of  each  single 
step.  If  the  sum  total 
is  wanted,  then,  sup- 
posing there  are  ten 
steps,  5  in.  X  1  ft,  x 
10  =  4  ft.  2  in.  ^ig-  56. 

The  valleys,  or  "  flanks,"  as  they  are  sometimes 
termed,  are  the  inclined  channels  formed  by  two  roofs 
meeting,  say,  at  right  angles  ;  the  breadth  of  either 
lead  or  zinc  used  is  from  1  ft.  upwards.  "  Doubling," 
or  wooden  fillet  is  put  on  all  up  each  side  of  these 
"  flanks,"  especially  if  lead  is  used,  as  per  Fig.  56.  If 
zinc  be  used,  however,  the  wooden  fillet  is  often  dis- 
pensed with,  a  small  roll  being  turned  in  on  each  side 
of  the  zinc  for  the  slates  to  rest  on. 
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EiDGEs  AND  Hips. 

Ajter  the  gutters,  flashings,  valleys,  &c.,  have  been 
laid  and  the  slates  put  on,  the  ridges  come  next.  These 
may  be  put  on  in  the  simple  manner  shown  by  the  dotted 
line  Fig.  57,  which  is  that  alluded  to  in  Chapter  III., 
the  breadth  of  the  lead  used  being  one  foot,  or  more 
if  necessary.    If  zinc  is  used,  the  common  breadth 

in  many  cases  is  one 
foot,  but  it  may  be  used 
broader  when  required, 
for  the  breadth  of  the 
material  must  be  in  ac- 
cordance with  its  site. 

Another  plan  for  fast- 
ening on  the  zinc  ridges 
is  to  groove  out  the  wood 
ridge  as  per  Fig.  58,  and 
drive  in  iron  staples  in 
the  groove,  as  shown  at 
X ;  then,  at  correspond- 
ing distances,  galvanised 
iron,  or,  perhaps,  copper 
Figs.  57,  58  and  59.  hooks   are   soldered  on 

inside  of  the  zinc  ridges, 
as  per  Fig.  59,  which  shows  longitudinal  section ;  after 
which  the  zinc  ridge  is  put  on  and  slid  along  into  its 
lace,  the  hook  going  through  the  staple,  and  thus 
olding  down  the  ridge.    To  hold  the  edge  of  the 
zinc  ridge  zinc  clips  are  nailed  over  the  wood  ridge  and 
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their  ends  bent  up,  so  as  to  clasp  the  edges  of  the  zinc 
after  the  zinc  ridge  is  put  on.  This  plan,  known  as 
"  Fox's  Patent  Underlock  Fastening,"  is,  so  far  as 
ridges  are  concerned,  more  troublesome  and  expensive 
than  the  former,  described  at  Fig.  26,  Chapter  III., 
with  straps,  but  it  appears  to  have  the  advantage  of 
doing  without  holes  through  the  zinc  ridge,  although 
many  may  consider  that  holes  in  a  good  zinc  ridge 
which  are  filled  up  by  either  a  copper  or  a  lead-headed 
iron  nail,  and  protected  by  the  galvanised  iron  strap, 
are  in  practice  quite  harmless. 

Another  plan  of  putting  on  lead  on  ridges  is  that 
shown  by  dotted  line, 
Fig.  60,  which  requires 
the  lead  to  be  about  18 
in.  or  20  in.  broad.  Fig. 
61  is  section  of  another 
style  of  ridge ;  to  hold 
on  and  keep  in  position 
the  round  wooden  baton, 
shouldered  iron  spikes 
are  used,  which  are  first 
driven  down  into  the 
wooden  ridge  below  them, 
and,  holes  being  bored  in 
the  wooden  baton,  it  is 
put  down  on  the  spikes 
to  the  shoulder,  and  the 
top  of  the  spike  project- 
■ing  through  the  hole  is 


Figs.  60  and  61. 


then  bent  over  so  as  to  hold  like  a  rivet.  The  lead  or 
zinc  is  then  put  on  as  per  dotted  line  Fig.  61. 

The  hips,  or  jnends  as  they  are  sometimes  callfid, 
winch  are  the  external  angles  formed  by  the  meeting 
of  two  sloping  sides  of  a  roof,  as  at  a  a.  Fig.  73,  further 
on,  are  generally  covered  in  a  similar  manner  to  the 
i  iflges,  and  are  put  on  before  them.  In  some  cases, 
liowever,  the  lead  of  the  hip  is  put  under  the  slates,  and 
IS  therefore  put  on  before  the  slates.  In  other  cases  one 
bulf  of  the  lead  goes  above  the  slates,  while  the  other 
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half  or  side  is  put  underneath  them.  This  latter  is  done 
when  two  sides  of  a  roof  meet  at  different  angles,  and 
the  lead  must  be  put  on  under  the  slates  on  one  side 
in  order  to  make  the  roof  water-tight.  When  it  is 
intended  to  put  the  slates  on  both  sides  of  the  hip 
above  the  lead,  the  hip  rafter  should  be  kept  somewhat 
higher  than  when  the  lead  goes  above  the  slates,  as 
the  appearance  of  the  roof  is  greatly  marred  if  the  edge 
of  the  slates  shows  as  high  as  the  hip.  A  bold  hip  also 
serves  as  a  wind-  protector  to  the  slates. 


CHAPTER  VIII. 


Lead-covered  Flats,  or  "Platforms." 

"We  shall  now  describe  the  method  of  using  lead  and 
zinc  in  covering  flats,  or  "  platforms  "  as  they  are  some- 
times called,  on  the  roofs  of  houses,  and  shall,  for  illus- 
tration, take  a  flat  16  ft.  long,  and  12  ft.  broad,  of 
which  Fig.  62  shows  section,  and  which  is  to  be  covered 
with  lead.  In  this  case  the  water  runs  off  at  each  side 
of  the  flat,  the  rise  in  the  centre  being  about  two  or 
three  inches. 

Several  things  have  to  be  attended  to  here.  A  flash- 
ing about  one  foot  broad,  say  of  sheet  lead,  6  lb.  per 
square  foot,  has  to  be  put  on  all  around  the  front  of  the 


Fig.  62. 


flat,  which  flashing  can  be  cut  in  four  pieces,  two  at 
about  17  ft.  long  for  the  front  of  the  sides,  and  two  at 
about  13.  ft.  long  for  the  front  of  the  ends.  Four  long 
strips  of  lead  about  4  in.  broad  are  also  required  to  go 
along  front  of  flat  for  clinch,  two  at  16  ft.  and  two  at 
12  feet  long.  Then  the  lead  for  top  of  flat  has  to  be 
cut  out,  say,  of  7  lb.  sheet  lead,  the  breadth  of  the 
several  pieces  depending,  of  course,  upon  the  number  of 
rolls  it  is  intended  to  have  in  the  length  of  flat.  We 
shall  take  the  number  of  rolls  at  7,  which — as  the  length 
of  the  flat  is  16  ft.— makes  the  distance  between  the 
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centre  of  each  to  be  2  ft.,  and  the  number  of  pieces  of 
lead  8.*  Before  cutting  out  the  lead  the  size  of  the 
rolls  must  also  be  settled,  as  some  allow  3  in.  and  4  in 
for  the  roll,  and  others  2i  in.  and  3^  in.  I  shall,  in  this 
case,  take  the  latter,  which  causes  the  breadth  of  each  of 
these  eight  pieces  to  be  2  ft.  +  2^  in.  +  3J  in.  =  2  ft. 
6  in. ;  and  the  length  12  ft.  +  4  in.  +2  in.  =  12  ft. 
6  in.  (or,  to  allow  sufficient  for  the  overlap  over  the  front, 
better  say,  12  ft.  7  in.)  The  extra  6  in.  in  the  latter  is  for 
the  overlap  and  turn  in,  or  "  clinch ",  at  each  end. 
The  first  thing  to  be  done,  in  putting  on  the  above 
lead  cut  out,  is  to  nail  on  the  long  narrow  4  in.  lead 

strips  all  round  the 
edge  of  the  flat  with 
1^  in.  flat-headed 
nails,  leaving  the 
top  of  the  lead  to 
project  up  2  in. 
as  per  z,  Fig.  63. 
Then,  in  front  of 
this,  put  on  the 
lead  flashing  —  cut 
^.  out  at  1  ft.  broad 

Figs.  63  and  64.  ^      -as  per  dotted  line. 

Fig.  63.  Its  top  edge  being  nearlj^  on  a  level 
with  the  top  of  the  flat,  about  3  in.  is  taken  up  by  the 
perpendicular  upstand,  while  the  other  9  in.  lies  down 
on  the  roof.  These  flashings  overlaj)  each  other  at  the 
four  corners  of  the  flat.  Both  the  flashing  and  the 
narrow  strip  of  lead,  or  "  clinch,"  at  its  back,  are  held 
by  nails  driven  in  as  at  y.  Fig.  63. 

After  the  flashings  have  been  all  properly  fixed  and 
dressed,  the  upstanding  lead  at  z.  Fig.  63,  is  then 
turned  down  level  with  the  top  of  the  flat  as  per  z.  Fig. 
64,  and  its  outer  edge  planed  straight.    The  situation 


*  In  cutting  out  the  lead  do  not  scrimp  it,  more  especially  as  any 
cuttings  are  not  lost,  but  melt  up  again.  Wliile  I  have  taken  the 
distance  between  the  rolls  at  2  ft.,  some  may  make  it  2  ft.  6  in.,  but  the 
former  is  best  for  lead,  and  in  some  cases  the  distance  may  be  1  ft. 
0  in.  or  1  ft.  6  in. 


LEAD-COVERED  FLATS,  OR  "PLATFORMS." 


43 


of  the  rolls  is  then  marked  off  as  per  Fig.  65,  which 
shows  longitudinal  section  of  flat.  Then  one  of  the 
12  ft.  7  in.  +  2  ft.  6  in.  pieces  of  lead  is  taken,  and 
after  being  rolled  out  across  the  flat  and  dressed,  it  is 
set  up  {i.e.,  turned  up)  all  along  each  side  as  per  a, 
Fig.  65,  the  upstand  at  one  side  being  2^  in.  and  at  the 
other  side  3^  in.  high.  Another  12  ft.  7  in.  +  2  ft.  6 
in.  piece  of  lead  is  taken,  rolled  out,  and  set  up  in  the 
same  manner,  and  then  put  close  alongside  the  former 

/•/    c    F  laJlM-j  c    d  b- 
^    AA  XAAAA 

Fig.  65. 

piece  as  per  b.  Fig.  65,  the  side  with  2|  n.  upstand  of 
B  being  next  the  3^  in.  upstand  of  a  (the  top  of  2|  in. 
upstand  of  B  having  been  planed  straight  before  being 
placed  close  to  it).  The  upper  part  of  3|  in.  upstand 
of  A  is  turned  over  b  as  per  i.  Fig.  66,  the  seam  being 
beat  close.  The  lead  is  then  beat  down  all  along 
the  seam  as  per  j,  Fig.  67,  and  so  the  first  lead  roll  is 
formed. 


Fig.  66.  Fig.  67. 

The  same  process  is  repeated  with  the  lead  at  c,  the 
3i  in.  upstand  of  B  turning  over  on  the  2^  in.  upstand 
of  c  ;  the  same  with  d  and  E  ;  then  back  to  f.  Where 
several  hands  are  at  the  work,  one  portion  may  be 
doing  F,  G,  H,  while  the  other  is  at  c,  D,  e.  The  3^ 
m.  upstand  of  f  folds  over  the  2i  in.  upstand  of  a,  and 
so  on  with  o  and  h,  only  in  the  case  of  e  and  H  their 
outer  edges  have  to  lap  over  the  lead  shown  at  z,  Fig. 
64,  and  to  be  folded  in,  or  "clinched,"  as  per  k,  Fig. 
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68,  and  then  bent  down  as  per  l,  Fig.  69,  and  beat 
quite  close.  What  is  done  to  the  "outer  edges,"  or 
sides,  of  H  and  e,  as  per  k  and  l,  has  also  to  be  done 
to  the  ends  of  H  and  e,  as  also  to  the  ends  of  all  the 
rest,  and  at  the  same  time ;  and,  in  addition,  both  ends 
of  the  seven  rolls  have  to  be  bent  down  about  2  in.  over 
the  edge  of  the  flat.   In  bending  or  working  these  rolls 


Fig.  68.  Fig.  69. 

down  over  the  edge  of  the  flat,  as  per  m,  n,  Fig.  70, 
some  can  do  so  without  stuffing  them,  others,  again, 
prefer  to  stuff  the  ends  of  the  rolls  before  beginning  to 
turn  them.  This  stuffing  is  done  by  taking  a  piece  of 
sheet  lead  about  9  in.  long,  and  rolling  it  up  firmly  to 
the  thickness  of  one's  little  finger  or  so,  and  then 
slipping  this  into  the  roll :  the  roll  is  turned  down  with 


Figs.  70,  71,  and  72. 


stuffing  in  it.  "When  being  turned  down  a  small  por- 
tion of  the  end  of  the  roll  which  is  too  long  is  cut  off. 
While  working  these  rolls  one  of  the  wooden  dressers, 
cut  out  to  the  shape  and  size  of  the  rolls,  as  per  o.  Fig. 
71,  is  generally  used.  In  order  to  tie  down  these  lead 
rolls  along  their  length,  lead  latchets  or  "  clips  "  are 
put  inside  the  roll.    These  latchets  are  simply  pieces  of 
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sheet  lead,  about  5  in.  long,  and  3  in.  or  4  in.  broad, 
•which  are  fixed  on  to  the  top  of  the  flat,  as  per  Fig.  72, 
with  screw-nails  ;  2  in.  on  the  flat,  and  Sin.  of  upstand; 
they  are  put  on  every  4  ft.  or  so,  the  upstand  going  in- 
1  side  the  seam,  as  between  A  and  b,  Fig.  65  ;  and  as  B 
on  that  side  only  stands  up  2^  in . ,  while  the  latch et  is  3 
in.  high,  the  top  of  the  latchet  is  bent  down  over  b,  and 
in  order  to  leave  no  mark  in  the  seam,  the  thickness  of 
latchet  lead  is  cut  out  of  b's  2|  in.  upstand ;  and,  of 
course,  as  the  lead  is  being  turned  over  to  form  roll, 
Fig.  67,  the  latchet  is  turned  with  it,  and  perforce 
takes  the  same  shape,  being  inside  it.  The  2  in.  of 
latchet,  which  is  fixed  to  the  wood  of  the  flat,  is  sunk 


Fig.  73. 

down  in  the  wood  the  depth  of  its  own  thickness — viz. 
about  one-twelfth  of  an  inch.  As  this  latchet  goes 
between  a  and  b.  Fig.  65  (and  in  all  the  rolls — say 
two  to  each — which  gives  fourteen  latchets),  it  is,  of 
course,  fixed  on  before  a  and  b,  &c.,  are  brought  to- 
gether ;  5  lbs.  sheet-lead  will  serve  for  the  latchets. 

In  this  style  of  covering  flats  with  lead,  no  wooden 
batons  are  required  at  all,  while  the  lead  is  left  quite 
free  to  expand  and  contract.  In  turning  over  the  rolls 
they  should  always  be  turned  towards  the  side  which  is 
least  exposed  to  the  wind  and  rain.  In  beginning  to 
lay  the  lead  on  the  top  of  the  flat — although  in  Fig. 
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65,  I  have,  for  the  purpose  of  illustration,  begun  in  the 
centre  with  a  and  b — the  plumber  may  begin  at  the 
side — viz.  at  e,  Fig.  65,  and  in  turning  the  rolls,  he 
must  be_  careful  to  keep  them  all  straight  and  even. 
Fig.  73  is  sketch  of  the  flat  when  finished  and  covered 
with  lead,  as  above  described.  In  the  above  style  of 
work  no  wooden  batons  are  used,  but  as  some  may  pre- 
fer to  have  them,  say  where  the  lead  is  apt  to  be 


Fig.  74. 


trampled  upon,  Fig.  74  is  cross  section  showing  how 
the  lead  is  overlapped. 

The  wooden  baton  in  this  case  may  be  put  on  of 
various  sizes,  to  suit  the  place,  say  3  in.  broad  by  2  in. 
high,  or  2i  in.  by  1^  in.,  or  even  less,  as  circumstances 
may  require.  It  is  firmly  attached,  by  means  of  nails 
or  screws,  to  the  wood  upon  which  it  rests. 


CHAPTER  IX. 


Zinc-covered  Flats. 

In  our  last  chapter  the  manner  of  covering  "  fiat  "  on 
the  top  of  a  hipped  or  pavilion  roof  with  lead  was  de- 
scribed, and  supposing  the  length  of  the  flat  had  been 
taken  at  116  ft.  instead  of  "  16/'  it  would  have  been 
all  the  same  as  regards  style,  the  only  difference  being 
that  a  greater  number  of  pieces  of  lead  would  have  been 
required.  Had  the  breadth,  however,  been  greater,  say 
30  ft.  in  place  of  "  12,"  then  a  division  would  have 
been  run  up  the  centre  lengthwise,  something  similar 
to  what  is  to  be  explained  below  for  zinc.  And  if 
broader  still  then  drips  would  also  have  been  put  in. 

In  this  chapter  the  style  of  using  sheet  zinc  in  place 
of  lead  is  to  be  described,  and  for  illustration  we  shall 
take  a  flat  17  ft.  long  by  15  feet  broad,  with  a  raised 
division  running  up  its  centre.  Fig  75  is  section  of 
such  flat,  p  being  the  square  wooden  block  or  frame, 
3  in.  broad  and  3  in.  high,  running  up  the  whole  length 
of  the  flat.  Instead,  however,  of  supposing  this  flat  to 
be  situated  upon  the  top  of  a  "  hipped  "  roof,  with  four 
trapezoidal  inclined  sides,  as  was  flat  in  former  article, 
we  shall  suppose  it  to  be  bounded  at  the  ends  by  two 
gables,  in  which  case  Fig,  76  shows  longitudinal  section 
as  distinguished  from  longitudinal  section  shown  by  Fig. 
65.  The  first  thing  to  be  done  here  is  to  nail  on  a  long 
narrow  strip  of  sheet  lead  17  ft.  long  by  4  in.  broad  all 
along  the  front  of  the  flat  on  each  side,  just  as  is  shown 
Fig.  63,  then  to  cover  the  slates  put  on  the  two 
flashings — whether  lead  or  zinc — one  on  each  side,  as 
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shown  by  dotted  line,  Fig.  63.  Then  bend  down  the  top 
half  of  the  lead  strip,  which  is  to  form  the  "  clinch,"  *  as 
per  z,  Fig.  64,  and  then  plane  its  edge  straight. 
Provision  must  now  be  made  for  laying  down  the  zinc 
on  the  top  of  the  flat :  but  it  must  be  understood  how 
wide  the  sheets  are  to  be.  As  the  general  size  of  zinc 
sheets  is  8  ft.  by  3  ft.,t  we  shall  take  that  as  the  size 
to  be  used  here,  and  as  7  in.  is  to  be  taken  up  by  that 
portion  of  each  side  set  up,  that  leaves  the  breadth  of 
the  sheet  lying  on  the  flat  to  be  2  ft.  5  in.,  and  as  this 
flat  is  17  ft.  long  it  will  take  up  about  seven  such 


Figs.  75  and  76. 


breadths  in  its  length.  In  order  to  lay  the  sheets  as 
regularly  as  possible,  the  first  one — after  one  side  has 
been  set  up  4  in.,  and  the  other  side  3  in.  high — may 
be  placed  in  the  centre  of  the  flat,  as  at  q.  Fig.  76,  then 
all  up  each  side  wooden  rolls  are  to  be  nailed  on,  of 
which  Fig.  77  shows  half-sized  section  suitable  for  2  in. 
zinc  roll  caps  ;  this  wood  roll  is  1|  in.  broad,  and  about 
2 1  in.  high  over  all.    This  wood  roll,  which  extends 

*  A  lead  strip  is  recommended  for  the  cHncli,  because  when  lead  is 
used  the  clinch  lies  closer,  and  a  better  and  neater  job  is  therefore 
made. 

t  "  Sheet  zinc  is  always  attainable  in  sheets  8  ft.  and  7  ft.  long,  by 
3  ft.  and  2  ft.  8  in.  wide,  but  it  may  be  rolled  of  anj'  length  under  12  ft. 
For  specially  rolled  sheets  about  a  month's  notice  should  be  given,  and 
for  lengths  over  10  ft.  an  additional  cost  of  about  £2  per  ton  is  in- 
curred for  rolling." — Frojn  printed  circular  of  Vieille  Montagne  Zinc 
Mining  Company. 
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from  the  central  division  block  to  the  edge  of  the  flat, 
need  not  be  made  all  in  one  piece,  for  it  may  be  made 
and  fixed  on  more  readily  in  two  pieces  by  making  that 
portion  below  the  dotted  line  of  a  separate  piece,  and 
nailing  it  on  first,  and  then  nailing  the  larger  piece  on 
above  it  afterwards.    We  shall  take  this  latter  plan, 

J  and  nail  on  a  |-in.  by  |-in.  piece  all 
lip  each  side  of  q,  Fig.  76 ;  then,  at  a 
distance  of  2  ft.  6  in.  +  |  in.  from 
each  side  of  q,  nail  on  other  two  of 
these  pieces,  as  at  r  s,  Fig.  76,  and  at 
a  similar  distance  nail  on  other  two 
pieces,  as  at  t  u,  Fig.  76.    All  these 

jipieces,  or  wooden  strips,  are  each  7  ft. 
4i  in.  long.  When  they  are  nailed 
on,  and  the  seven  sheets  of  zinc  laid 

vdown  in  their  sites,  with  the  top  ends 

lof  all  next  the  central  block,  or  division  frame  p, 

^Fig.  75,  set  up  3  in.  high  (which  it  will  be  understood 

|s  independent  of  the  one  side  being  set  up  4  in.  and 
the  other  side  3  in.  high),  the  principal  portion  of  the 

<yood  roll— viz.,  that  above  dotted  line,  Fig.  77— is 


Fig.  78. 


len  nailed  on  ;  but  to  nail  it  properly  a  gimblet  ought 
)  be  used  to  bore  through  the  wood-roll  first,  which 
luses  the  nail  when  driven  down  to  go  in  where  wanted, 
lither  nails  or  screws  may  be  used  about  3^  in.  or 
in.  long.  The  zinc  is  then  brought  over  the  rolls  as 
er  dotted  lines,  Fig.  78,  the  4-in.  upstand  of  the  one 
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side  overlapping'  the  3-in.  up-stand  of  the  other  side, 
as  at  V,  Fig.  78. 

While  putting  on  these  sheets  the  end  of  the  zinc 
next  the  central  block,  p,  Fig.  75,  has  to  be  soldered  at 
the  corners.  The  side  of  the  zinc  with  the  3-iu.  upstand 
should  be  soldered  first,  then  the  4- in.  one,  which  over- 
laps it,  and  it  must  be  an  axiom  with  the  plumber  not 
to  solder  two  different  sheets  together,  but  to  keep  each 
sheet  by  itself.  In  certain  cases,  of  course,  a  piece  may 
be  soldered  on  to  the  end  of  a  sheet  to  make  that  sheet 
longer,  but  that  is  dififerent  from  joining  two  sheets 
together  at  the  sides,  or  as  above  prohibited. 

In  soldering  zinc  diluted  muriatic  acid,  or  "  spirits 
of  salt,"  is  used.  In  the  Famihj  Herald  for  March  2, 
1872,  I  find  it  stated  that  in  preparing  spirits  of  salts 
for  soldering  it  requires  to  stand  several  days  in  a 
bottle  after  the  zinc  has  been  put  into  it,  and  also  to  be 
shaken  up  every  twelve  hours ;  but  that  is  simply  a 
mistake,  as  the  mixture  does  not  require  to  stand  even 
twelve  minutes.  In  practice,  the  plumber  pours  a  little 
of  the  "  spirits  "  into  a  small  dish,  say  a  saucer,  a  jelly- 
,can,  or  a  lead  dish,  set  up  as  per  Fig.  41,  about  6  in. 
square,  and  say  2  in.  deep,  then  some  small  pieces  of 
ziiic  are  put  in,  and  in  a  minute  or  two  the  mixture  is 
ready  for  use.  I  have  just  made  a  trial  of  a  mixture 
called  "  Baker's  Preparation  for  Tinning  and  Solder- 
ing ; "  but  I  find  the  specimen  I  got  not  to  be  equal  to 
the  spirits,  especially  when  applied  to  old  or  tarnished 
zinc,  neither  did  it  clean  the  soldering-bolt  half  so  well. 
The  acid,  as  I  have  said  above,  is  diluted  by  dissolving 
a  little  sheet  zinc  in  it.  When  the  zinc  is  put  m  among 
the  acid  a  violent  ebullition  sets  in,  which,  however, 
roon  subsides.  If  a  light  be  put  to  it  during  ebuUition 
the  gas  given  off  will  go  on  burning  for  a  short  time. 
The  soldering  here  is  done  by  means  of  copper  bolts. 
The  acid  is  put  on  with  a  small  piece  of  cane  or  a  small  I 

After  soldering  the  top  corners  of  the  zinc  sheet  next? 
the  central  block,  p,  Fig.  75,  the  front  edges  of  the) 
zinc  sheets  have  then  to  be  clinched,  as  shown  by  k,  ig- 
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63  ;  only  before  doing  so  about  1  i  in.  has  to  be  cut  off  the 
end  of  the  sheet,  it  being  in  this  case  that  much  too 
long.    The  portion  of  the  upstand  projecting  beyond  k 
■>  also  cut  away,  so  as  to  allow  the  zinc  to  be  turned  in. 
The  zinc  being  turned  in,  as  per  k,  it  is  then  to  be  bent 
iown  as  per  l,  Fig.  69  ;  but  as  zinc  will  not  work  down 
.It  the  corners  in  the  same  manner  as  lead,  the  upstands 
have  first  to  be  slit  down  close  by  the  end  of  the  wood- 
roll  to  allow  the  zinc  to  be  bent  down.   When  clinched 
nd  bent  down  as  per  l.  Fig.  69,  a  small  piece  of  zinc 
as  to  be  inserted  and  soldered  to  each  front  corner 
I  the  zinc  sheet,  and  so  soldered  as  that  each  sheet  is 
Kept  distinct  and  by  itself    The  size  of  this  small  piece 
s  about  2  in.  square.    The  two  front  corners  of  each 
leet,  therefore, 
reject  out  before 
iiie  butt  end  of 
the  wood-roll 
tally  U  in.,  as 
per  Fig  79,  the 
depth  of  the  pro- 
jection  being 
about  3 A-  in.  over 
all.     The  zinc- 
roll    caps  have 

^•^^  ^^^^  1^^^"  c^i'cle  at  w, 

l  ig.  78,  and  m  order  to  protect  the  front  edo-es  of 
the  zmc  sheets  projecting  in  front  of  the  wood-rolls  a 
>liort  piece  of  the  zinc-roll— about  U  in.— has  to  be 
ken  and  put  on  perpendicularly,  being  first  mitred 
>  ith  the  front  end  of  the  horizontal  zinc-roll,  and  then 
both  soldered  together  at  the  mitre.    The  inner  edge  of 
1  his  short  perpendicular  piece  of  zinc-roll  is  to  be  kept 
out  i  m.  back  from  the  front  edge  of  the  flat,  just  as 
bottom  of  the  horizontal  zinc-roll  is  raised  a  little 
ove  the  flat.    Fig.  80  (which  is  drawn  on  a  smaller 
de  than  Fig.  79)  shows  the  roll-cap  on.  Fig.  79 
owing  it  off.    The  end  of  the  zinc-roll  which  is  next, 
>r  comes  up  against  the  central  block  p,  Fig.  75,  has  a 
iinall  piece  of  zinc  soldered  round  it,  over  which  the 

D  2 


Figs.  79  and  80. 
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apron  of  the  saddle  comes,  so  as  to  make  all  properly 
water-tiglit.  The  sides  of  the  zinc  sheets  which  are  next 
the  gables  are  bent  up  about  3  in.  high,  and  an  apron 
put  on,  as  per  x,  x,  Fig.  76.  A  pailful  of  clean  water 
and  a  brush  should  then  be  got,  and  the  whole  of  the 
zinc  brushed  over,  so  as  to  clean  off  all  spirits  of  salt 
stains,  &c. — in  fact,  the  water  and  a  small  brush  should 
be  there  all  the  time. 

The  one  side  of  the  flat  being  covered  as  above  de- 
scribed, the  same  is  done  to  the  other  side  of  the  flat, 
and  after  the  saddle  is  put  on  the  work  is  finished. 
This  "  saddle  "  is  put  on  as  per  y.  Fig.  81,  the  dotted 
line  showing  the  section  of  the  lead.    The  saddle  y, 

here   shown,  it 


will   be  under- 
stood, rests  upon 
p,  Fig.  75;  p 
^  being  also  repre- 

2  — S  ^   sented   here  as 

J-'  k  supporting  y. 

The  wood  for  this 
saddle  is  17  ft, 
long  (the  length 
of  flat),  5  in. 
broad,  and  about 


Figs.  81,  82,  and  83. 

li  in.  thick.    After  it  has  been  nailed  on,  and  covered 


with  lead  about  1  ft.  broad,  as  per 


dotted  line  at  y,  the 
plumber-work  of  the  flat  is  finished — i.  e.,  unless  the 


plumber  has  also  to  "  point "  the  chasing  with  mastic 
or  cement,  which  "  pointing  "  in  some  places  is  left  for 
the  slater  to  do.  Although  we  have  mentioned  lead 
as  the  material  to  be  used  for  the  saddle,_  yet,  if 
prefererd,  zinc  may  be  used,  and  put  on  m  ridge 
The  zinc  used  for  flats  is  of  various  thick- 
No.  14  makes  a  pretty  substantial  job.  A 


style, 
nesses. 


but 


good  deal  of  No.  12  is  used,  however,  in  practice, 
to  use  Nos.  9  or  10,  unless  for  a  mere  temporary  pur- 
pose, is  extremely  bad,  and  belongs  to  the  "  scamping 
system,  unless,  indeed  it  is  done  through  pure  ignor- 
ance !    To  give  sheet  zinc  fair  play  it  ought  to  be  put 
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on  of  sucla  a  tliickness  as  that  after  its  surface  has  got 
osidised  by  exposure  to  the  atmosphere,  there  may  still 
be  left  sufficient  body  in  it  to  keep  itself  together,  and 
also  duly  serve  the  purpose  for  which  it  was  put  on. 
When  this  is  properly  attended  to,  zinc  stands  well  for 
ridges,  flats,  and  sides  of  roofs.  For  the  latter  purpose 
— viz.,  for  the  sides  of  roofs,  it  may  yet  largely  super- 
sede the  use  of  slates,  as,  if  properly  put  on,  it  is  not  so 
apt  to  be  continually  going  out  of  order. 

In  the  foregoing  flat,  above  described,  the  breadth 
is  taken  at  15  ft.,  but  supposing  the  breadth  were  30 
ft.,  all  the  difference  would  be  that  twice  the  number 
of  pieces  of  zinc  would  be  required,  as  also  two  4-in, 
drips  put  in — viz.,  one  on  each  side  as  per  z  z,  Fig. 
82. 

If,  however,  the  breadth  of  the  flat  were  23  ft.  say, 
then  the  zinc  would  be  put  on  just  as  described  for 
Figs.  75  and  84,  only  as  an  8- ft.  long  sheet  of  zinc 
would  be  too  short,  sheets  12  ft.  in  length  would  be  put 
on  ;  but,  as  these  Avould  often  be  diflicult  to  get,  what 
might  be  done  would  be  to  take  the  8  ft.  sheets  and 
solder  on  to  the  one  end  of  each  4  ft.  cut  off  another 
sheet,  giving  1  in.  or  so  of  overlap  at  the  soldering, 
thereby  producing  a  sheet  nearly  12  ft.  long. 

In  the  above  flat  (Figs.  75  and  84),  with  a  slope  of 
only  3  in.  or  so  in  the  8  ft.  we  have  said  that  a  little 
soldering  was  necessary  at  certain  places,  but  in  the 
case  of  a  roof  with  a  slope  of  3  ft.  or  so  every  8  ft.,  the 
greater  part,  or  perhaps  the  whole  of  this  soldering, 
could  be  dispensed  with,  as  we  may  see  in  Chapter  X. 
In  the  foregoing  description  of  covering  flat  with  zinc, 
we  have  taken  the  size  of  the  zinc  roll  caps  at  2  in.,  but 
for  different  purposes,  and  in  different  situations,  they 
can  be  had  of  various  sizes— 1^  in.,  1^  in..  If  in.,  &c. 
And  instead  of  keeping  the  sheets  the  whole  breadth, 
as  above  done,  they  may  be  split  up  the  centre,  which, 
of  course,  would  require  twice  as  many  rolls,  the  dis- 
tance between  them  being  only  in  that  case  about  half 
the  above.  In  the  above  illustration  we  have  also  set 
up  the  zinc  4  in.  and  3  in.  high  on  the  sides,  which 
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allows  it  to  overlap  as  per  v,  Fig.  78,  but  some  plumbers 
only  set  it  up  as  high  as  A,  Fig.  78,  which  may  do 
where  it  is  not  much  exposed,  and  the  fiat  has  sufficient 
slope.  Instead  of  doing  the  front  corners  of  the  sheets 
as  per  Fig.  79,  it  has  been  hitherto  the  custom  with 
many  plumbers  to  solder  the  front  edges  of  the  different 
sheets  together  (instead  of  keeping  them  all  separate  as 
per  Fig.  79),  which,  of  course,  has  the  effect  of  causing 
them  to  give  way  here,  as  they  often  do. 

83  is  section  across  the  fiat  of  the  zinc  roll- 
in  contrast  to  the  skeleton  view  of  the  lead  roll 


Fig. 


cap, 

shown  by  Fig.  70  ; 


and  Fig. 


84  is 


FiR.  84. 


sketch  of  zinc  flat 
when  fi  nished, 
just  as  Fig.  73 
showed  lead  Hat 
when  finished. 

In  covering 
broad  flats  with 
lead  a  wooden 
block,  or  frame, 
with  saddle  piece 
is  often  run  up 
the  centre  as  per 
Fig.  81,  only,  as 
in  using  lead,  the 
lead  rolls  have  to 
be  turned  up  against  it,  as  per  b  b.  Fig.  85  :  the  block 
is  often  made  sloping  as  shown,  so  that  the  lead  rolls 
may  be  turned  up  more  easily. 

While  the  first  edition  of  these  articles  was  being 
published  in  the  Buildiny  News  about  16  years  ago,  a 
considerable  amount  of  correspondence  took  place  about 
the  style  of  laying  the  lead  in  the  stone  cornice  gutter, 
explained  in  connection  with  Figs.  29  and  33  in  Chap- 
ter IV.,  we  may  therefore  observe  that  generally  speaking 
the  plumber  has  little  control  over  the  style  of  laying 
the  gutters  in  the  stone  cornice  referred  to,  as  he  has  to 
make  his  lead  to  suit  the  channel,  and  in  accordance 
with  the  architect's  plan.  If,  as  is  often  the  case,  the 
architect  only  allows  one  outlet  for  the  rain  water,  and 
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ordei-s  the  gutter  cliannel  to  be  all  inclined  to  one  end, 
then  the  plumber  is  forced  to  lay  his  gutter  all  in  one 
piece,  as_  described  ;  but  if  the  architect  allows  two  rain- 
water pipes— viz.,  one  at  each  end,  then  the  plumber 
can  lay  his  gutter  in  two  pieces  with  a  roll,  an  overlap, 
or  a  saddle  in  the  middle.  And,  as  regards  stone  cor- 
nice gutters,  shown  in  Fig.  36,  if  two  pipes  are  put  in, 
then,  as  in  many  cases,  there  is  no  necessity  to  lay  any 
gutter  along  the 
front  of  the  chim- 
ney, shown  at 
Fig.  36,  as  the 
gutter -lead  can 
be  made  to  stop 
off  at  each  front 
corner  of  the 
chimney,  which 
causes  the  gutter 
to   be   in  two 

pieces,  and  each  Figs.  85,  86,  and  87. 

piece  so  much  shorter.  Or,  to  take  another  plan, 
supposing  the  gutter  channel  at  Figs.  29  and  33  were 
inclined  from  each  end  and  made  with  a  slope  down 
towards  the  middle,  then  even  with  one  rain-water  pipe, 
the  gutter  lead  could  be  put  in  in  two  pieces,  either 
by  using  a  breeches  pipe,  as  per  Fig.  86,  or  by  letting 
down  two  short  pipes  into  one  rain-water  head,  as 
per  Fig.  87. 

It  would  often  tend  to  the  greater  cleanliness  of  the 
drains  if  the  rain-water  were  made  to  discharge  as  much 
as  possible  into  the  high  end  of  the  di-ain,  so  as  to  flush 
all  below  where  it  enters. 


CHAPTER  X. 


ZmC-COVEKED  BOOFS. 

In  Chapter  IX.  the  style  of  covering  a  flat  on  the  top 
of  the  roof  with  zinc  was  described.  In  this  we  shall 
speak  of  covering  the  sides  of  roof  with  zinc.  Before 
beginning  to  lay  the  zinc  up  the  sides  the  gutters  have 
first  to  be  laid,  and  we  may  suppose  the  front  one  to  be 
of  the  style  shown  in  Fig.  44,  while  the  back  gutter 
may  be  of  the  style  shown  by  s,  in  Fig.  29.  These 
gutters  may  be  either  of  lead"  or  zinc ;  but  as  for  my 

part  I  prefer  lead 


8S 


for  the  gutters  we 
shall  suppose  lead 
to  be  used  for  the 
gutters  here.  The 
apron  shown  at  q, 

\  r-^  Fiff.  44,  may  be 

of  zmc  ;  m  lact, 


.    n  .  n 

90 

X 

D 

in  towns  it  is  a 

Figs.  88,  89,  and  90.  ^^^^  thingtohave 

this  apron  oi  zmc, 
because  when  of  lead  it  is  often  taken  awaj'-,  and  it  is 
better,  therefore,  to  lock  the  door  before  the  steed  is 
stolen  than  after  it  has  vanished.  In  order  to  stifi"en  it, 
the  lower  or  outer  edge  of  the  zinc  apron,  or  flashing, 
has  to  be  set  in  a  little,  as  per  Fig.  88.  In  setting  up 
sheet  zinc  to  the  sizes  and  shape  necessary  to  make 
it  fit  its  intended  site,  it  is  turned  over  the  edge  of  an 
iron-faced  bench ;  or  if,  as  is  often  the  case,  the  zmc  is 
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set  up  at  the  job,  then  in  many  cases  a  long,  stout, 
sharp -edged  wooden  plank  is  made  to  serve  the  purpose 
in  lieu  of  the  bench  proper. 

In  the  sketch  of  gutter  at  Fig.  44,  the  wooden  fillet 
or  "  doubling  "  for  slates  is  shown  at  the  top  edge  of 
the  lead;  such  "  doubling,"  however,  is  dispensed  with 
here,  as  in  this  case  we  are  not  to  have  any  slates.  The 
style  of  the  roof  is  the  common  gable,  or  "pent  "  roof, 
and,  for  illustration,  we  shall  suj)pose  it  to  be  10  ft.  long 
between  the  skews  (the  reason  why  we  suppose  the 
length  to  be  only  10  ft.  is  in  order  to  economise  the 
space  for  engravings, 
and  the  principle  can 
be  shown  all  the  same 
with  a  length  of  10  ft. 

swith  one  of  100  ft.), 
the  depth  of  the  roof 
from  the  ridge  to  the 
gutter  channel  being, 
we  shall  say,  15  ft. 
Before  doing  any- 
thing else  to  the  roof, 
the  whole  of  its  sui'- 
face  ought  to  be  ex- 
amined to  see  if  there 
are  any  nails,  &c., 
projecting  above  the 
surface,  and  if  there 
be  any  such  thing 
they  must  all  be  well  punched  down.  The  gutter  beino- 
laid,  and  its  top  edge  next  the  slope  of  the  roof  bent  over 
about  2  in.,  as  per  Fig.  89,  the  number  and  site  of  the 
rolls  must  then  be  fixed.  As  the  length  between  the 
skews  IS  10  ft.  and  the  8  ft.  by  3  ft.  zinc  sheets  are  all 
to  be  cut  up  the  middle  longitudinally,  it  follows  that 
f here  will  be  seven  rolls,  and  also  eight  sheets  in  the 
length  of  the  roof.  The  site  for  the  first  roll  may, 
therefore  be  marked  ofi'  in  the  centre  of  the  roof,  as  per 
D,  _-tig.  90.  The  full  breadth  of  our  zinc  sheets,  after 
being  cut  up.  being  now  1  ft.  6  in.,  it  follows  that  as 

D  3 


Fig.  91. 
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li  in.  is  to  be  allowed  for  the  upstands  on  each  side  of 
the  sheet  there  will  only  be  a  distance  of  1  ft.  3  in. 
between  the  rolls,  as  also  that  the  number  of  the  rolls 
required  will,  as  we  have  said  above,  be  seven,  as  shown 
on  Fig.  90.  As  the  size  of  the  zinc  roll-caps  is  in  this 
case  to  be  in.,  Fig.  91  shows  full-sized  section  of 
wood-roll  suitable  for  same.  (The  outer  circle,  shown 
on  Fig.  91,  is  full-sized  section  of  zinc  roll-cap,  and  the 
dotted  lines  show  the  zinc  sheets  as  turned  up  against 
the  wood-roll.)  The  wood-roll.  Fig.  91,  is  about  If  in. 
broad  by  1|-  in.  high  over  all.  It  is  best  to  be  made 
and  put  on  in  two  pieces  as  described  for  2  in.  rolls  at 
Fig.  77.  We  therefore  nail  on  the  long  strip  e.  Fig.  91, 

first,  in  the  centre 
of  the  roof,  as  at 
D,  Fig.  90,  and  at 
the  distance  of 
1  ft.  3  in.  from 
each  side  of  it 
nail  on  other  two 
pieces,  and  1  ft. 
3  in.  from  them 
other  two,  and 
1  ft.  3.  in.  from 
the  latter  other 
two  :  in  all  seven 
strips,  as  shown 
by  Fig.  90.  After 
these  long  wooden  strips  are  nailed  on  (as  they  extend 
from  the  gutter  up  to  the  ridge,  the  length  of  each  is 
about  15  ft.),  the  zinc  has  to  be  turned  in  at  the  bottom 

1  in.,  as  per  f.  Fig.  92,  and  also  turned  down  at  the  top 

2  in.,  as  per  g.  Fig.  92.  The  sides  of  the  sheets  have 
then  to  be  set  up  li  in.  on  each  side,  as  per  Fig.  93. 

After  this  is  done  a  small  strip  of  zinc  about  6  in. 
long  by  3  in.  broad  is  firmly  soldered  on  to  the  under 
side  of  the  sheet  at  the  top,  as  at  h.  Fig.  92  ;  it  is  to  be 
put  on  in  the  centre  of  the  width,  and  its  purpose  is  to 
support  the  sheet,  and  keep  it  from  slipping  down  after 
said  sheet  has  been  put  into  its  place.    When  the  zinc 


Figs.  92,  93,  and  94. 
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sheet  is  put  into  its  j^kce  three  oi-  four  flat-headed  nails 
are  driven  througli  the  upper  half  of  h,  thereby  fixing 
H  to  boarding,  and  so  suspending  the  sheet  The  loweT 
portion  of  the  sheet,  turned  in  as  per  r,  Fig.  92,  it  will 
be  understood,  laps  on  to  the  top  edge  of  the  gutter, 
which  was  turned  down  to  suit  it,  as  per  i,  Fig.  94. 
Besides  zinc  latchet  h.  Fig.  92,  two  other  zinc  "  clips," 
about  6  in.  long  by  2  in.  broad,  are  put  on  for  top  of 
each  sheet,  one  at  each  side  of  ii.  They  are  merely 
nailed  to  board- 


and  turned  v^^^YA  \  %\ 
ton  of  sheet.  ^ 


ing 

into  top  of  sheet, 
as  per  k  k.  Fig 
95.  The 
sheets  on  the 
lower  half  of  the 
roof  next  the 
gutter  being  thus 
laid — except  the 
two  outside 
sheets  next  the 
gables  J  J,  Fig. 
90,  which  may 
be  set  up  2  in.  or 
2i  in.  on  the  side 
Jiext  the  gable — 
it  is   seen  that 


Figs.  95  and  96, 


they  only  go  about  half-way  up  the  side  of  the  roof; 
consequently  other  eight  sheets,  each  18  in.  broad,  have 
to  be  taken  and  their  bottoms  turned  in  as  per  f.  Fig.  92, 
and  their  sides  set  up,  as  per  Fig.  93,  while  their  tops 
may  stop  otf  at  the  ridge,  as  per  l.  Fig.  96.  Or,  for 
another  style  of  finish,  the  tops  of  the  sheets  may  be 
set  up  against  the  ridge.  The  latchets  ii.  Fig.  92,  are 
to  be  soldered  on  for  the  top  sheets,  just  as  mentioned 
above  for  the  others.  It  may  be  here  pointed  out  that 
Fig.  96  is  shown  at  half  the  size  of  scale  of  Fig.  95. 

The  other  side  of  the  roof  being  also  laid  in  a  similar 
manner,  and  the  wooden  rolls  all  lixed  on  between  the 
sheets,  as  per  Fig.  07,  the  ziiu;  roll-caps  (which  T  may 
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here  mention  are  generally  machine-made)  are  then 
slid  down  over  them,  as  per  m,  Fig.  98.  But  as  these 
zinc  roll-caps  are  generally  in  8  ft.  lengths,  while  the 
side  of  the  roof  is  15  ft.  deep,  it  follows  that  there  must 
be  a  ioint  in  each  stretch  of  roll-capping,  which  joint  is 

simply  made  by 
slipping  the 
upper  roll-cap 
an  inch  or  two 
over  the  lower 
one,  and  also 
soldering  it. 

Fi    97  Fi    98  ^^^^  °^ 

■         small  catch  put 

in  under  the  joint  at  the  top  of  each  roll-cap  is  sufficient 
to  hold  the  roll-cap  in  its  place,  as,  if  properly  put  on, 
the  zinc  roll-cap  grasps  the  roll  below  it  firmly.  In 
order  to  allow  the  zinc  roll-caps  tc  be  slid  on,  a  small 
bit  of  the  wood  of  the  ridge  may  have  to  be  cut  out, 
but  if  so  it  does  no  harm,  and  may  be  replaced.  Where 
the  work  is  properly  done  these  zinc  roll-caps  fit  like 
a  glove,  both  allowing  the  zinc  underneath  them  to 
expand,  and  at  the  same  time  holding  it. 

After  the  roll-caps  are  on  the  ridge  must  then  be 

covered.  It 
makes  a  very 
neat  and  trades- 
manlike job  to 
put  on  a  good 
lead  ridge  of 
6  lb.  or  7  lb. 
sheet  lead;  about 
15  in.  broad, 
which  can  be 
^'^S'  nicely  worked 

over  all  the  rolls,  and  allowed  to  come  down  the  roof 
several  inches,  so  as  to  give  suflB.cient  overlap.  Fig.  99 
shows  perspective  view  of  the  roof  when  finished. 

In  the  beautifully- got-up  and  useful  illustrated  pamph- 
let on  "  Zinc  as  applied  to  Roofing  Purposes,"  issued  by 
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Messrs.  Braby  &  Co.,  it  is  stated  that  Mr.  H.  G.  Austin, 
architect  to  Canterbury  Cathedral,  had  covered  the 
cloister-roof  with  zinc,  thirty-three  years  ago,  with  lead 
capping,  and  it  had  stood  so  well  that  he  intended  to 
use  it  further.  This  employment  of  the  "lead-capping," 
therefore,  agrees 
with  our  recom- 
mendation as 
above  given  of 
lead  for  the 
ridge.  Another 
way  to  finish  the 
ridge  would  be 
one  which  I 
would  respect- 
fully call  the  at- 
tention of  archi- 
tects and  build- 
ers to,  as  it  could 
easily  be  adopted 
and  used  for 
roofs  which  are 
covered  with 
slates,  to  the 
great  saving  of 
the  slates  from 
breakages  from 
the  feet  of  sweeps 
or  other  parties 
who  have  occa- 
sion to  walk 
along  the  top  of 
the  roof.  Fiff. 
100  shows  com- 
mon    style  of 


Figs.  100,  101,  102,  and  103. 


]n.  or 

being 


ridge,  the  centre-piece  projecting  up  about  3 
so  above  the  sides.     In  this  case  the  wood 
only  li  in.  or  2  in.  broad,  and  also  round  at  the  top, 
parties  walking  along  cannot  very  well  walk  on  the 
top  of  the  ridge,  as  at  o,  and  so  the  feet  are  put  down  on 
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each  side,  as  at  p  p,  thus  perpetually  causing  the  slates 
to  be  broken  there.  Now,  if  the  top  of  the  ridge  at  o 
were  more  flattened,  and  also  two  strips  of  wood,  about 
1  in.  thick  and  about  3  in.  deep,  were  taken  and  nailed 
on,  one  on  each  side  of  the  ridge,  as  per  Q  Q,  Fig.  101, 
then  parties  having  occasion  to  be  on  the  roof  could 
easily  walk  along  the  top  of  the  ridge  R  without  requir- 
ing to  touch  the  slates  at  all.  To  cover  this  form  of 
ridge  where  slates  are  used,  the  zinc  may  be  put  on  as 
per  Fig.  102,  the  dotted  line  being  galvanised  iron 
straps,  put  on  every  2  ft.  6  in.  or  so.  Or,  another  plan 
would  be  to  put  on  a  flashing — either  lead  or  zinc — on 
each  side,  and  a  separate  piece  for  the  top,  as  per  Fig.  103. 
Or,  again,  if  we  turn  back  to  Figs.  58  and  59,  the  hook- 
and-eye  system  there  depicted  —  designated,  "Fox's 
Patent  Underlock  Fastening,"  but  which  patent  is  now 
held  by  Messrs.  Treggon,  Hickson,  &  Co. — may  be 
used ;  the  hooks  being  driven  into  each  side  of  the 
ridge  where  the  nails  s  s,  Fig.  102,  are  shown,  and  the 
eyes  soldered  on  to  the  inside  of  the  zinc  ridge  ;  or  vice 
versa  as  shown  at  Figs.  58  and  59.  It  will  be  observed 
that  the  tops  of  the  ridges  Figs.  102  and  103,  and  at  r, 
Fig  101,  are  not  flat,  but  that  they  are  slightly  convex, 
the  rise  in  the  centre  in  the  actual  size  of  the  ridge 
being  fully  i  in. ;  or,  in  other  words,  the  top  of  the  form 
of  ridge  we  are  referring  to  is  the  arc  of  a  circle  14  in. 
in  diameter,  of  which  the  chord  is  4  in. 

The  shape  and  style  of  the  rolls  given  here  as  per 
Fig.  91,  and  in  Fig.  77  were  not  included  in  the 
pamphlet  "  Zinc  as  applied  to  Roofing  Purposes,"  issued 
under  the  auspices  of  the  architects  and  engineers  to 
the  London  manufacturing  agents  of  the  Vieille  Mon- 
tague Zinc  Co.  ;  but  as  we  not  only  highly  approve  of 
it,  and  it  also  has  a  fine  aj)pearance  and  makes  a  good 
job,  we  could  not  do  otherwise  than  show  it  as  has  been 
done,  more  especially,  too,  as  it  has  for  some  time  back 
been  largely  used.  The  style  of  overlapping  the  zinc 
on  the  top  of  the  rolls  shown  by  the  dotted  lines.  Fig. 
78,  Chapter  IX.,  is  the  maximum  for  setting  up  the  sides 
of  the  shefit :  but  in  thousands  of  cases,  and  unless  the 
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customer  wishes  it  otherwise,  the  zinc  at  the  sides  of 
the  sheets  needs  only  to  be  set  ujd  about  half-way  up 
each  side  of  the  roll,  as  shown  by  Figs.  91  and  97  above. 
This  is  especially  the  case  where  there  is  a  good  slope, 
and  no  danger  from  half- melted  snow  lying. 

Messrs.  J.  &  R.  Fisher,  the  architects  of  the  Zinc  Co. 
above  referred  to,  in  a  note  to  us,  recommend  the  style 
of  roll  shown  by 
Fig.  104,  which 
is  certainly  very 
plain,  and  which 
we    will  admit 
may,  perhaps,  be 
a  little  cheaper 
at  first  cost  and 
easier  to  put  on 
than  the  style  at 
Fig.  91  ;  but  we 
can  hardly  admit  that  it  either  makes  a  better  job  or 
looks  so  well, 

However,  where  there  are  many  men  there  are  many 
minds,  so  there  is  plenty  of  scope  for  both  plans. 
Fig.  104  is  known  as  the  "  French  Plan,''  and  if  there  be 
no  objections.  Fig.  91  might  be  called  the  British  Plan. 

Another  plan  of  roll  is  that  shown  by  Fig.  105,  with 
five  zinc  clips  2 


by  being  rounded  at  the  top  and  also  contracted  a  little 
more  at  the  bottom,  which  would  enable  zinc  roll-cap 
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to  take  a  firmer  hold  of  the  roll,  and  also  suit  the  pur- 
pose better.  The  style  of  Fig.  104  also  requires  zinc 
clips  put  under  the  wood-rolls,  as  shown  in  Fig.  105  ; 
none  such  are  required  for  Fig.  91,  as  the  style  of  the 
wood-roll  renders  them  unnecessary.  The  style  of  roll 
and  shape  of  roll-cap  at  Fig.  91  are  also  unfavourable 
to  capillary  attraction  having  scope.  Fig.  106  shows 
"  patent  wood-roll  with  zinc  drawn  over  by  machinery." 
It  is  2  in.  high,  and  2|  in.  broad.  We  cannot  say  that 
we  consider  this  style  any  improvement  upon  Fig.  105 ; 
it  is,  however,  a  variety.  In  Fig.  106  we  woxild  be  afraid 
of  snow  or  heavy  rain  being  blown  in  at  the  sides  of  the 
roll,  and  so  rotting  the  wood,  especially  where  the  roof 
was  very  flat. 

In  the  foregoing  styles  of 


laying 


Fig 

wooden  rolls  3  in 
every  1 


106. 


or  puttmg  on  zmc 
it  will  be  under- 
stood that  the 
roofs  tmderneath 
the  zinc  are 
boarded — i.  e., 
that  the  zinc  lies 
on  wooden 
boards.  In  what 
is  known  as 
"Italian  cor- 
rugation," no 
boards  are  used, 


deep,  by  If  in.  broad,  being  put  in 
ft.  3  in.,  centre  to  centre,  and  purlins  fixed 
every  10  ft.  or  so.  The  overlap  at  the  top  and  bottom 
of  the  sheets  is  about  4  in.,  and  the  screw-nail  ought 
not  to  be  put  in  through  both  sheets.  Fig.  107  is 
section  of  this  style.  The  fold  in  Fig.  108  is  an 
improvement  upon  the  mere  overlaps  of  Fig.  107, 
especially  where  the  roof  is  much  exposed.  For  roofs 
without  boards,  'No.  15  or  16  zinc  ought  to  be  used. 

The  style  of  roll  at  Fig.  104,  and  the  overlap  at  T, 
Fig.  107,  are  something  similar  to  the  manner  in  which 
lead  is  put  on  for  flats,  &c.,  in  many  parts  of  England 
and  Ireland,  but  neither  can  for  a  moment  compare  to 
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the  style  of  roll  shown  by  Fig.  67  ;  we  would,  therefore, 
respectfully  recommend  the  style  of  laying  lead  on  flats 
described  in  Chapter  VIII.  as  being  much  better  than 
the  styles  where  wood  is  used  for  the  rolls,  especially 
"where  the  rolls  are  not  liable  to  be  trampled  upon. 

The  gutters  for  these  zinc-covered  roofs  may  be  of 
many  patterns  similar  to  those  we  have  already  de- 
scribed ;  and,  in  addition,  we  have  the  zinc  eave-gutter 
(Fig.  109),  which  may  contain  various  enrichments  in 
stamped  zinc  ;  the  boundary- wall  gutter  (Fig.  110)  ; 
the  plain  "  box-gutter (Fig.  Ill),  or  the  same  with 
sloping  sides,  as  ^ 


o 

per  Fig.  112,  for 
the  centre-gutter 
on  double  roofs. 
Fig.  113  is  the 
common  style  of 
centre -gutter  on 
double  roofs  in 
the  south-west  of 
Scotland.  In 
using  zinc  for 
roofs  there  are 
two  situations  in 
which  it  does  not 
stand  so  well — 
viz.,  quite  close 
to  the  sea-side 
and  where  it  is  ^. 

much  exposed  to  '''' ''''  '''' ''''  '''' 

the  fumes  from  chemical  works  ;  but  these  are  excep- 
tional situations.  In  the  latter  case  a  coating  of  white- 
lead  paint  helps  to  protect  the  zinc.  In  the  neighbour- 
hood of  the  St.  Rollox  chemical  works  at  Glasgow  we 
have  seen  that  side  of  a  zinc  ridge  which  was  next  the 
works  wholly  eaten  away,  while  the  ofi"  side  w^as  still 
pretty  good. 

In  the  article  on  "  Zinc  "  in  Gwilt's  "  Encyclopaedia 
of  Architecture,"  we  are  told  that  zinc  is  much  more 
used  in  France  than  in  England,  and  it  goes  on  to  say ; 
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— "  Zinc,  though  subject  to  oxidize,  has  this  peculiarity, 
that  the  oxide  does  not  scale  ofF  as  that  of  iron,  but  forms 
a  permanent  coating  on  the  metal,  impervious  to  the 
action  of  the  atmosphere,  and  rendering  the  use  of  paint 
wholly  unnecessary.  Its  expansion  and  contraction  is 
greater  than  those  of  any  other  metal ;  thus,  supposing 
1-0030  to  represent  the  expansion  of  it,  1-0019  is  that 
of  copper,  and  1-0028  that  of  lead;  hence,  in  use,  pro- 
per attention  must  be  paid  to  this  circumstance,  or  a 
substantial  and  durable  covering  of  zinc  will  not  be 
obtained.  The  method  of  accomplishing  this  is,  of 
course,  by  always  allowing  plenty  of  play  in  the  laps. 
The  tenacity  of  zinc  to  lead  is  as  16-616  to  3-328,  and 
to  copper  as  16-616  to  22-570  ;  hence  a  given  substance 
of  zinc  is  equal  (in  tenacity)  to  five  times  the  same 
substance  in  lead,  and  about  three-fourths  of  copper." 

As  explained  in  connection  with  Figs.  79  and  80, 
Chapter  IX.,  and  as  just  observed,  zinc  ought  to  be 
allowed  "plenty  of  play."  Instead  of  doing  so,  when 
covering  fiats,  we  have  observed  in  our  travels  that 
many  plumbers  carefully  solder  all  the  sheets  together 
where  they  bend  over  the  front  edge  of  the  fiat,  Now, 
seeing  this  is  not  "  according  to  Cocker,"  we  object  to 
it,  as  in  a  short  time  the  zinc  gives  way  at  the  solder- 
ings ;  therefore,  either  overlap  the  sheets  properly  at 
the  front  of  the  rolls,  or  else  finish  as  shown  in  Fig.  79. 

The  gauges  of  zinc  recommended  for  roofing  pur- 
poses are  Nos.  13,  14,  15,  and  16.  The  following 
tables  of  some  of  the  gauges,  and  their  corresponding 
weights,  may  be  useful.  The  weights  given  are  not 
absolutely  correct,  there  being  slight  variations  in  the 
weight  of  sheets  of  the  same  gauge,  some  being  a 
little  heavier  than  as  given  in  the  table,  others  a  little 
lighter : — 


No.  1,  Old  Takiff. 

No.  2, 

Newer  Takiff, 

A.D.  1878. 

Sheet-zinc 

Weight  per 

Blieet-zinc  Weight  per 

Weight  of  Sheet 

gauge. 

sq.  foot. 

gauge. 

Bq.  foot. 

8ft.  by  3ft. 

No. 

oz.  dr. 

No. 

oz.  dr. 

lbs.  oz.  dr. 

8 

9  0 

8 

..      9    2  .. 

13  11  0 

9 

10  13 

9 

..    10  5 

lo    7  8 

10 

12  8 

10 

..    11    7  .. 

17    2  10 

U 

1  )  0 

11 

. .    13  0 

19  15  }* 
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Xo.  1,  Old  Takipf.  No.  2,  Neweh  Taripp,  a.d.  1878. 


Sheet-ziuc   Weight  per  Sheet-zino     AVeii^ht  per      Weight  of  Sheet 


gauge. 

sq. 

loot. 

0*11  n  (TO 

bq.  lUUL. 

ftic.  Dy  olt. 

No. 

oz. 

dr. 

No. 

IIds.  oz.  dr. 

12 

1  7 

^ 

1  9 

90    11  i\ 

1  i  u 

13 

19 

5 

13 

16  15 

9,T  ft 

U 

21 

12 

14  '. 

!     18  12  '. 

28    2  0 

15 

2i 

0 

15  . 

.    21  12 

32  10  0 

16 

26 

0 

16  . 

.    24  12 

37    2  0 

17  . 

30 

0 

17  . 

27  11 

41    8  8 

18 

34 

13 

18  . 

.    30  11 

46    0  8 

19 

39 

2 

19  . 

33  11 

50    8  8 

20 

43 

7 

20  . 

36  10 

64  15  0 

Parties  wishing  further  information  about  the  use  of 
zinc  for  roofing  purposes,  in  connection  with  the  walls 
ad  timbers,  &c.  (as  zinc  is  lighter  than  slates  thinner 
alls  and  slighter  I'oofs  may  often  serve),  may  obtain 
it  from  the  architects  specially  retained  iDy  the  Vieille 
-Alontagne  Zinc  Co. — viz.,  James  Edmeston,  Esq.,  5, 
Crown  Court,  Old  Broad  Street,  City  ;  or  Messrs.  J.  and 
ii.  Fisher,  17,  Great  George  Street,  Westminster. 
In  the  foregoing  tables  the  weights  of  sheet-zinc 
ore  given ;  in  this  case  we  add  a  table  of  its  approxi- 
late  thickness,  according  to  No.  2  TarifE : — 


Sheet-zino 

Bii-mingham 

Thickness  in 

gauge. 

■wire-gauge. 

decimals  of 

Parts  of  inch 

No. 

No. 

an  inch. 

9 

26 

•017 

l-58tli 

10 

25 

•019 

l-62n(I 

11 

24 

•022 

l-45th 

12 

23 

•025 

l-40th 

13 

22 

•028 

l-35th 

14 

21 

•031 

l-32nd 

15 

20 

•036 

l-28th 

16 

19 

•041 

l-24tli 

17 

•0459 

l-22nd 

18 

18 

•051 

1  -  20th 

The  exact 

decimals  of  an 

inch  of 

the 

Birmingh 

ire- gauge  I  understand  to  be  : — 

26 

25     24     23  22 

21  20 

19 

18 

•018 

•020  -022  '025  -028 

•032  -035 

•042 

•049 

A  square  foot  of  zinc  1  in.  thick  weighs  600  oz.,  or 
■'>7^  lb. ;  from  above  table  we  therefore  see  that  No.  12 
y.irn:,  e.g.,  is  "025  or  l-40th  of  an  inch  thick,  and  that  it 
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would  therefore  require  40  thicknesses  of  it  to  make  up 
one  inch.  Then,  if  we  turn  to  page  67,  we  find  from 
the  table  there  that  No.  12  zinc  weighs  fully  15  oz.  to 
the  foot.  Now,  if  we  multiply  15  oz.  by  40,  we  get 
600  oz.,  or  37-|-  lb.  Or,  again,  taking  No.  14,  we  see  it 
is  "OSl,  or  l-22nd  thick  ;  then,  as  per  page  67,  multiply 
the  18f  oz.  there  given  for  No.  14,  by  32,  and  we  also 
get  600  oz.,  which  shows  that  it  requires  32  layers  of 
No.  14  sheet  zinc  to  make  up  1  in.  in  thickness.  Then 
to  get  the  weight  of  one  cubic  inch  of  zinc,  divide  the 
600  oz.,  above  given,  by  144,  and  we  get  4-^  oz.  as  the 
weight  of  a  cubic  inch  of  zinc,  I  may  add  here  the 
two  following  rules  from  Messrs.  Braby  and  Co.'s 
circidar,  which  may  be  useful : — 

Rule  to  obtain  contents  of  any  square  or  oblong  tanks. 
— Multiply  the  length  by  the  breadth,  and  the  product 
by  the  depth ;  the  result  multiplied  by  6-^  gives  contents 
in  gallons. 

Rule  to  obtain  contents  of  round  cisterns  or  tanks. — 
Multiply  the  diameter  by  itself  in  inches,  and  the  pro- 
duct by  '7854,  then  multiply  this  product  by  the  depth 
in  inches,  and  you  get  the  number  of  cubic  inches. 
There  are  277|-  cubic  inches  in  a  gallon  of  water  ;  so 
that,  e.g.,  a  cistern  18  in.  diameter,  and  3ft.  high, 
Would  contain,  approximately,  33  gallons,  277^  being 
used  as  the  divisor. 

A  cubic  foot  of  lead  weighs  11,352  oz.,  or  709-|-  lb. 
(water  at  40°  Fahr.  weighs  1,000  oz.).  A  square  foot 
of  lead,  1  in.  thick,  will,  therefore,  weigh  59-^  lb.  ;  but 
suppose  we  call  it  60  lb.,  we  get  the  following  thick- 
nesses for  the  following  weights  of  sheet  lead : — 

Weight  per  sq.  ft.  in  lb.         Parts  of  an  inch.  Decimals  of  an  insh. 

10    l-6tll    -169 

8    2-loths    -135 

7i    l-8th    -126 

6""    1-lOth    -lOl 

5    l-12th    -084 

4    l-15th    -067 

,3    l-20th    -060 


A  cubic  inch  of  lead  weighs  fully  6}  oz.,  and  as  we 
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said  above  that  a  square  foot,  1  in.  thick,  weighed  59  lb., 
or_  944  oz.,  a  circular  slab  1  ft.  in  diameter  and  1  in. 
thick  would  weigh  fully  735  oz.,  and  a  lead  circle  piece, 
1  in.  diameter  and  1  in.  high,  weighs  five  ounces  and 
one-tenth.  To  get  this  latter,  multiply  6^  oz.  by  -7854  ; 
and  to  get  the  735  oz.  for  circular  slab  12  in.  in  diameter, 
square  the  diameter,  and  multiply  by  •?  854,  which  gives 
number  of  cubic  inches,  then  multiply  by  6}  for  num- 
ber of  oimces.  Again,  if  circular  slab  Avere  cylinder  10 
in.  high,  then  12  x  12  x  -7854  x  10  x  6^  =  7,351 
oz.,  or  more  correctly,  12  X  12  x  '7854  x  10  X  6-569 
=  7430  oz.  To  get  area  of  a  right-angled  triangle, 
multiply  the  base  by  half  the  height ;  thus,  base  4  ft., 
perpendicular  4  ft.,  gives  4  x  2  =:  8  ft.,  which  8  ft.,  it 
wiU  be  observed,  is  exactly  half  the  area  of  a  square 
4  ft.  in  the  side.  To  get  the  area  of  the  trapezoid. 
Fig.  138,  multiply  the  base  by  half  the  sum  of  the 
perpendicular  sides  ;  thus,  if  the  base  be  12  in.  and 
the  sides  9  in.  and  3  in.,  we  say  9  in.  -f  3  =  12, 
half  12  =  6 ;  then  12  x  6  =  72  in.,  or  half  a  square 
foot. 

A  simple  portable  or  pocket  gauge,  capable  of  accu- 
rately indicating  at  a  glance  the  thickness  and  weight 
of  sheet  lead,  zinc,  and  other  metals,  has  long  been 
wanted,  yet  I  have  neither  seen  nor  heard  of  such  an 
article  in  the  market  yet.  There  are  two  sorts  of  gauges 
sold,  viz.,  one  with  slots  and  another  with  a  screw,  but 
they  do  not  seem  to  suit  the  purpose  properly.  To  meet 
this  want  I  took  out  provisional  protection  for  a  simple 
instrument  which  I  termed  the  "metro-multiplier,"  or 
magnifying  gauge,  as  it  magnified  the  real  thickness 
of  the  article  gauged  ten  or  twenty  times  or  so,  and 
thus  the  eye  could  easily  distinguish  on  the  scale  the 
small  difierences  between  the  various  thicknesses  of 
zinc  sheets.  I  tried  one  made  of  zinc  nearly  twenty 
years  ago,  and  it  served  well,  but  I  kept  it  private; 
lately,  however,  as  such  had  been  asked  for  publicly,  I 
intended  to  get  it  up  in  steel,  but  could  not  find  a 
manufacturer  for  it  in  that  metal.  It  would  have  been 
more  easily  appKed  than  either  the  slot  or  screw  gauge. 


CHAPTER  XI. 


Snow-Boards. 


Fiff.  114. 


In  gutters,  such  as  Figs.  39  and  44,  and  also  in  centre- 
gutters,  such  as  Fig.  113,  &c.,  annoyance  is  sometimes 
felt  from  half-melted  snow  filling  them  up.  As  a  pre- 
caution against  this,  snow-boards  of  the  style  shown  in 
Fig.  114 — which  gives  cross  section  of  same — are  often 

laid  down.  They 
are  formed  by  bars 
of  wood  about  5  in. 
deep  and  2  in.  or 
more  thick  being 
placed  across  the 
gutter  3  ft.  or  4  ft.  apart.  In  the  under  side  of  these 
bars  several  checks  about  3  in.  deep  and  4  in.  to  6  in. 
wide  are  cut  out  for  the  passage  of  the  water.  Above 
tbese  cross-bars  longitudinal  pieces  of  wood  about  3  in. 
or  4  in.  broad  and  about  |  in.  thick  are  fixed  about  1  in. 

apart  from  eacb  other.  Fig. 
115  is  another  style  without 
checks  in  the  cross-bars,  so  that 
tbese  latter  cross-bars  need  only 
be  about  3  in.  deep.  Fig.  116 
Fig.  115.  pj,Qgg  section  of  a  style  which 

serves  both  as  a  snow-board  and  as  a  preventive  of 
broken  chimney  cans,  loose  slates,  &c.,  falling  over  the 
roof.  A  long"  board,  w,  say  7  in.  or  so  broad,  and 
about  1  in.  or  Ij  in.  thick,  is  made  to  run  along  the 
whole  length  of  the  roof,  its  lower  edge  about  close  to 
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the  slates.  This  board  is  fixed  to,  and  kept  in  its 
place  by,  a  number  of  pieces  of  iron  shaped  like  the 
letter  L,  as  per  x.  Fig.  116.  The  pieces  of  iron 
(made,  say,  of  malleable  iron,  2  in.  broad  and  |  in. 
or  so  thick),  which  may  be  about  16  in.  long-  over  all — 
10  in.  for  l3^ing  on  thereof  and  6  in.  for  the  upstand— 


w 


Fig.  116. 


may  be  put  on  from  8  ft.  to  4  ft.  6.  in.  or  so  apart;  they 
ijinay  be  fixed  to  the  roof  with  strong  iron  or  brass  screws, 
while  I  in.  bolts  and  nuts  may  be  used  to  fix  the  snow- 
board to  the  iron,  all  as  per  w  x.  Fig.  116.  A  piece  of 
sheet  lead  is  put  over  the  inclined  portion  of  the  iron 
Ipng  on  the  roof. 


CHAPTER  XII. 


Hatches,  "Windows,  and  Domes. 

Before  leaving  tlie  roof  there  are  several  things  that 
must  be  referred  to.  At  l,  Fig.  69,  we  see  the  manner 
in  which  a  flat  covered  with  lead  has  the  lead  bent  over 
the  edge  of  the  flat.  There  is  another  way  in  which  it 
is  sometimes  done,  although  I  cannot  express  entire 
approval  of  it,  especially  where  it  breaks  in  upon  the  i 
line  of  the  ridge  by  projecting  beyond  it.  This  style, 
in  contrast  to  Figs.  63  and  64,  is  done  by  fixing  on  a 
wooden  roll  to  the  front  edge  of  the  flat,  as  per  Fig.  117, 
A  being  the  wooden  roll,  the  dotted  line  b  being  the 
lead  flashing  put  on  before  A,  and  the  dotted  line  c 
being  the  lead  of  flat,  which  is  bent  around  the  wooden 
roll  as  shown.  The  lead  rolls  in  this  case,  while  formed 
as  per  Fig.  67,  instead  of  being  bent  over  as  per  m  n, 
Fig.  70,  are  of  course  bent  around  the  wooden  roll  as 
per  D,  Fig.  118.  The  size  of  this  wooden  roll  A,  Fig. 
117,  is  about  2^  in.  or  2i  in.  deep,  and  it  projects  out 
about  2  in. 

"We  have  referred  to  gutters,  flashings,  valleys,  ridges, 
hips,  and  flats  on  roof,  and  we  shall  add  a  few  words 
about  hatches  and  windows.  The  simplest  form  of 
hatch  on  roof  is  known  as  the  sliding-hatch,  of  which 
Fig.  119  shows  longitudinal  section.  All  the  plumber- 
work  required  about  it  is  the  piece  of  lead,  or  zinc,  _e, 
along  its  top,  and  the  sole,  r,  along  its  bottom,  e  will 
be  about  10  in.  broad,  and  if  the  hatch  be  18  in.  wide,  B  ; 
will  be  2  ft.  6  in.  long,    r  will  be  about  18  in.  broad, 
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and  about  the  sam-e  lengtli  as  e.  The  sliding  board  e' 
Fig.  119  is  made  out  of  a  wooden  board  about  1  in.  thick. 
Its  length  may  be  about  3  ft.,  or  rather  more,  and  its 
breadth  the  distance  between  the  rafters.  There  ought 
to  be  a  hole  cut  in  its  centre  about  9  in.  or  so  lono-  and 
i!  in.  or  so  wide,  in  order  to  admit  light ;  over  this  hole 
a  piece  of  strong 


 lAiJac 


glass  IS  put  as 
per  f2  Fig.  119. 
This  is   a  very 
serviceable  form 
of  hatch  and  also 
less  expensive 
than   the  one 
which     follows ; 
there    are  no 
hinges   about  it 
to  break,  &c.,  and 
where  a  hatch  is 
merely  used  for 
the   purpose  of 
chimney  -  sweeps 
and  tradesmen 
getting  access  to 
the  roof,  I  prefer 
it  when  well  made 
to  any  other  I 
remember  of  at 
present.  Another 
form  of  hatch  is 
that  with  hinged 
lid,  of  which  Fig. 
120  shows  longi- 
tudinal section, 
with  lid  G  par-  lis-  ^^-l  11^- 

fcially  open,  the  lines  at  n  n  being  the  top  and  bottom 
lead -flashings.  If  we  suppose  the  daylight  of  this 
hatch  to  be  18  in.  wide  and  2  ft.  6  i"n.  long,  then, 
as  the  wooden  frame  is  about  3  in.  deep  and  2  in. 

will  be  22  in.,  and  its 


thick,  its  breadth 


over 


all 
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length  over  all,  2  ft.  10  in.  The  load  for  this  has 
to  be  cut  out  in  four  pieces,  the  breadth  of  all  being 
6  in.  +  3  in.  +  3  in.  =  11  in.,  and  the  length  of 
bottom  piece,  i.  Fig.  121,  22  in.  +  6  in.  +  6  in. 
=  2  ft.  10  in.  The  length  of  two  side  pieces  J  J, 
Fig.  121,  is  each  2  ft.  10  in.  +  7  in.  =  3  ft.  5  in.,  and 
the  length  of  top  piece  k.  Fig.  121,  22  in.  +  7^  in.  + 
7i  in.  =  3  ft.  1  in.  The  top  piece  of  lead,  k,  is  cut 
out  longer  than  the  bottom  piece,  i,  because  the  former 
has  to  be  wrought  down  and  around  the  top  corners  of 
the  frame  as  far  as  l.  Fig.  121,  the  dotted  line  above  _L 

showing  the  posi- 
tion and  amount 
of    the  overlap 
which    the  top 
piece  K  has  over 
the     top  side- 
pieces  J  J,  the 
dotted  line  being 
top   of    J,  and 
showing  how  far 
the  side  piece,  J, 
goes   up  under 
the  top  piece,  K. 
M  M,  Fig.  121, 
again  show  how 
the  two  side 
pieces  J  J  overlap 
the  bottom  piece 


Fiffs.  120  and  121. 


I,  the  two  side-pieces  at  the  bottom  being  worked 
around  the  lower  corners  of  the  frame  something 
similar  to  the  way  in  which  the  top  piece  k  is  wrought 
round  the  upper  corners.  After  the  lead  has  been 
cut  out,  as  above  stated,  the  plumber  first  sets  it  up 
as  per  Fig.  122,  in  this  case  allowing  3  in.  +  ^i^. 
=  5  in.  for  the  upstand.  If  it  be  a  slated  roof,  a  board 
about  i  in.  thick  has  to  be  put  temporarily  m  tront  ot 
the  bottom  of  the  hatch-frame,  so  as  to  allow  lor  the 
thickness  of  the  slates,  just  as  was  previously  mentioned 
for  barges,  at  Fig.  33,  Chapter  IV.    The  lead  being  set 
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lip  as  per  Fig.  122,  is  put  against  the  frame,  as  per  Fig. 
123,  and  then  dressed  over,  as  per  Fig.  124,  two  or  throe 
nails  being  put  in  as  at  n,  Fig.  124,  to 
hold  it.  Uf  course,  as  will  be  seen  from 
Fig.  121,  which  shows  perspective  view 
of  the  hatch  with  the  lead  on,  the 
bottom-piece,  i,  has  to  be  put  on  first, 
and  simply  cut  away  at  the  corners  as 
per  dotted  lines  above  m  m.  The  two  sides  are  then 
put  on,  and  last  of  all  the  top.  After  this  the  wooden 
"  doubling  "  has  to  be  put  along  the  top, 
per  o.  Fig.  125,  and  down  the  sides. 


Fjg.  122. 


as 


Fi"-.  123. 


as  far  as  p  p.  Fig.  121.  Such  is  the 
manner  of  putting  lead  around  this  sort  of 
hatch,  and  if  zinc  is  to  be  used  it  may  also 
be  done  in  the  same  manner,  except  that 
instead  of  working  the  zinc  round  the 
corners  in  the  same  way  as  with  lead,  the  zinc  has  to  be 
cut  at  the  corners,  pieced,  and  soldered.  It  is  only  the 
top  and  bottom  pieces  that  require 
piecing  and  soldering,  and  said  solder- 
ing, &c.,  is  to  be  done  on  each  piece 
se.  Owing  to  the  way  the  bottom  piece 
of  zinc  is  made  and  slipped  up,  the  sides 
J  J,  Fig.  121,  when  zinc  is  used,  instead 
of  being  each  3  ft.  5  in.  long,  as  above 
shown  for  lead,  need  only  be  2  ft.  10  in. 
long,  or  the  same  length  as  the  frame,  as  per  Fig.  126, 
where  the  two  sides  Q  Q  are  seen  to  extend  from  K  to  s, 
the  dotted  line  at  n  showing  how  far  the 
side-piece  Q  is  slipped  up  under  the  top 
piece  T,  and  the  other  dotted  line  near 
s,  showing  how  far  the  bottom-piece  u. 
Fig.  126,  is  slipped  up  under  the  side- 
pieces  a  Q.  In  setting  up  the  bottom- 
piece  r,  if  roof  is  to  be  slated,  the 
plumber  must  remember  to  allow 
-I  in.  or  so  for  the  thickness  of  the  slates  which 
are  to  go  under  u.  This  bottom-piece  u  is  only  fitted 
in  temporarily  at  first,  until  the  slates  are  put  on,  so 

E  2 
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that  the  slater  may  lift  it  out  to  get  his  slates  nailed, 
for  zinc  cannot  be  bent  up  and  down  in  the  same  easy- 
manner  as  lead.  After  the  slater  has  finished,  the 
bottom-piece,  u,  is  slipped  up  and  nailed  to  the  frame 
in  the  same  way  as  for  lead  at  n.  Fig.  124,  and  as  per 
V  V,  Fig.  126.  When  desired  the  zinc  can  be  put  on  to 
return  round  the  corners  as  at  m  m,  Fig.  121,  the  zinc 

being  leftsomu.ch 
longer  and  a  sol- 
dering made  at 
each  corner ;  but 
the  sides  not  sol- 
dered to  the  bot- 
tom, however. 

I  have  been 
thus  particular  in 
explaining  the 
modes  of  putting 
lead  and  zinc 
round  this  latter 
form  of  hatch 
because  the  prin- 
ciple in  it  id,  in 
great  measm'e, 
the  same  as  that 
in  use  for  many 
sky  -  light  win- 
dows, there  being 
only  a  little  dif- 
ference in  detail, 
such  as  that  the 
wooden  frame 
may  be  higher  and  broader  (which,  by  the  way,  may 
also  be  the  case  with  hatches),  the  tops  and  sides 
may  be  longer  and  deeper,  &c.,  and  also,  in  the  case  of 
windows,  the  lead  is  allowed  to  come  over  on  the  glass 
(unless  in  the  case  of  movable  windows)  about  i  in.  at 
top  and  sides ;  and  at  bottom  it  goes  up  under  the  glass 
accordhig  to  the  shape  of  the  frame,  so  as  to  catch  the 
condensed  water  which  runs  down  the  insidg  of  thQ 


Figs.  126,  127,  and  128. 
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glass,  aud  by  cai-rying  it  outside,  tlius  prevent  it  ruii' 
ning  down  the  inside,  and  so  making  those  unsightly, 
dirty  marks  often  seen  where  the  lead  or  the  zinc  is  im- 
properly put  on.  The  lower  portion  of  the  glass  ought 
not  to  rest  closely  on  the  lead  unless  a  channel  or 
channels  are  cut  out  of  the  wood  underneath,  into  which 
the  lead  has  been  dressed,  so  as  to  allow  the  condensed 
steam  or  water  to  get  freely  away.  Fig.  127  shows 
section  of  the  lead  going  up  under  the  glass,  and  Fig. 

128  is  sketch  showing  how  the  channel  for  the  water 
may  be  left  in  the  centre  of  each  pane,  the  dotted  line 
being  the  top  of  the  putty,  |  in.  in  thiclmess,  which  both 
keeps  the  glass  off  the  lead  and  also  prevents  the  wind 
in  an  exposed  situation  getting  in  under  the  pane,  and 
perhaps  either  blowing  it  off  or  breaking  it.  Or,  again, 
if  the  joiner  were  cutting  that  much  out  of  his  wood  at 
w,  Fig.  128,  the  same  purpose  might  be  served  without 
the  putty,  or  some  other  plan  might  be  adopted  to  suit 
the_  circumstances  and  the  form  of  window.  The  distance 
which  the  lead  goes  up  under  the  glass,  or  which  the 
glass  overlaps  the  lead,  at  w,  Fig.  128,  is  generally  for 
a  good  job  3  in.  On  a  roof  where  the  incline  is  small, 
if  the  glass  is  not  put  on  as  at  w.  Fig.  128,  and  3  in.  or 
more  of  overlap  given,  capillary  attraction,  or  the  wind 
blowing,  causes  the  rain  to  come  in. 

Another  roof  window  is  the  cupola  of  various  shapes, 
round,  square,  and  oblong.  In  many  cases  these  cupola 
windows  are  brought  and  put  on  after  the  plumber  has 
finished.  Fig. 

129  shows  sec- 
tion of  one  side 
before  the  win- 
dow is  put  on, 
and  Fig.  130 
after  window  is 
on.  X,  Fig.  129, 
is  the  lead  or 
zinc  gutter;  y  is  lead  apron  overlapping  the  upstand  of 
the  gutter  as  shown,  bending  horizontally  across  the  block 
or  under-frame,  upon  which  the  window-frame  is  to  rest, 
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and  then  up  to  z  as  shown.  The  upstand  at  a,  Fig. 
129,  is  one  of  the  small  lead  pipes  (say)  |  in.  high  and 
the  same  in  diameter,  which  are  soldered  to  the  lead 

apron,  and  down 
through  tlie  cen- 
tre of  which  the 
screws  to  fasten 
down  the  window- 
frame  are  put,  as 
per  Fig.  130.  In 
many  cases  small 
grooves  or  chan- 
nels are  cut  across 
the  bottom  of  the 
upper  wooden 
frame  for  the  out- 
flow of  any  condensed  water  off  the  inside  of  the 
glass.  In  putting  lead  aprons  round  circular  windows 
the  lead  has  to  be  dressed  to  fi.t  the  circle  ;  one  plan  is 

to  roll  up  the 
piece  of  lead 
apron  and  dress 
in  the  top  side 
of  it  as  if  con- 
tracting a  lead 
pipe ;  when  this 
has  been  done 
to  one  end  of 
the  piece,  un- 
roll it  and  then 
roll  it  up  again, 
keeping  the  al- 
ready contracted 
end  inside,  and 
so  make  both 
ends  alike,  and 
in  this  manner 
make  the  piece  of  lead  flit  the  circle.  The  dormer  (from 
the  French  dormir,  Latin  dormire,  to  sleep  ;  these  being 
generally  the  windows  of  the  bedrooms  or  sleeping- 


Fig.  132. 
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apartments),  or  projecting  window  b.  Fig.  131,  is 
anotlier  roof  window  with  a  flashing  and  valley  going 
up  each  side  and  a  ridge  along  the  top,  there  being  also 
a  large  triaugidar  ajsrou  on  each  side,  as  shown  at  c, 


Fig.  133. 

Fig.  131.  The  sketch  supposes  zinc  sides,  C,  and 
ridge,  and  lead  skews  and  flanks,  the  rest  of  the  roof 
being  slated.  In  some  cases,  however,  when  the  sides, 
c,  are  pretty  large,  they  are  slated.  Fig.  132,  again 
(which  in  some  localities  is  known  as  the  "  storm  " 
window),  is  quite  the  opposite  to  Fig.  131,  this  being 
as  far  recessed  as 
I  the  other  is  pro- 
jected. Fig.  133 
shows  how  the 
flashings  may  be 
put  in  down  the 

two    sides ;    but      /      i  n,-,     \  /  isg 

Fig.  134  shows 
the  better  plan 
of  overlap  for  the 
flashing  or  rather 
gutter  along  the 
top  of  the  win- 
dow. The  sides 
may  be  overlapped  in  a  similar  manner  if  thought  desir- 
able. The  flat  before  the  window  is  covered  with  zinc  (of 
course  lead  may  be  used  if  wished),  the  two  triangular 
sides  of  the  window  and  the  rest  of  the  roof  are  slated. 


Figs.  13.5  and  13G. 
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Lead  for  domes  is  put  on  in  something  the  same 
manner  as  described  for  flats  in  Chapter  VIII. — at  least, 
so  far  as  the  rolls  are  concerned ;  but  in  cutting  out  the 
lead  to  fit  its  site  great  care  must  be  taken  to  cut  it  out 
properly,  or  it  may  be  cut  too  narrow ;  it  will  not  do 

to  cut  it  out  as 
per  Fig.  135,  for 
that  would  make 
it  useless  for  the 
purpose,  being 
much  too  narrow 
in  the  middle  ;  it 
must  be  cut  out 
in  the  form  of 
Fig.  136,  and  the 
swell  made  to 
'  correspond  with 

the  circle  of  dome,  and  in  cutting  out  the  lead  allow- 
ance must  also  be  made,  of  course,  for  roUs.  When 
this  article  was  being  first  published,  in  April,  1872, 
I  received  from  Messrs.  Braby  and  Co. — through  the 
kind  courtesy  of  their  manager,  Mr.  Moore — a  model 
of  their  late  improvement  in  zinc  roll-caps.  This  im- 
provement, as  shown  in  Fig.  137,  consisted  in  bending 

up  and  working  round  the 
end  of  the  roll-cap  next  the 
ridge  without  soldering  it,  as 
at  D,  and  also  in  bending 
down  the  end  of  the  roll-cap 
nest  the  gutter  or  drip  with- 
out any  soldering,  as  at  e, 
the  bending  down  at  e  being- 
done  by  "  dog-earing  "  (see 
Fig.  41,  p.  28)  the  corners  inwardly,  as  shown  by  dotted 
lines  at  e.  Their  system  of  embossing  the  zinc  up- 
wardly at  hole  for  screw,  as  at  f.  Fig.  137,  is  also  good; 
it  corresponds  with  that  shown  at  Fig.  42,  for  lead 
apron.  In  using  zinc  care  must  be  taken  not  to  allow 
it  to  come  into  contact  with  lime,  for  lime  eats  it. 


CHAPTER  XIII. 


Rain-water  Pipes. 

There  are  various  ways  of  conducting  the  rain-water 
off  the  roof,  and  the  rain-  water  pipes,  "  conductors,"_or 
"spouting,"  may  be  carried  down  either  on  the  outside 
or  the  inside  of  the  building.  The  common  half-circle 
eave  gutter,  Pig.  3,  Chap.  I.,  may  have  its  pipe  led  down, 
either,  as  per 
Figs.  139  or  140, 
on  the  outside  of 
the  building,  or, 
as  per  Pig.  141, 
it  may  be  carried 
through  the  wall 
and  down  the 
inside  of  the 
building.  In 
this  latter  case 
a  large  raglet  or 
recess  is  gene- 
rally cut,  or 
rather  left,  in 
the  wall  for  it. 
When  put  in  as 
per  Pig.  141  the 
rain-water  pipe 


IS 


often 


Figs.  139,  110,  and  141. 
simply   carried  down 


far 


enough  to  join  into  the  top  of  the  water-closet  soil- 
pipe,  in  which  case  it  also  serves  as  the  ventilating-pipe 
for  said  soil-pipe  ;*  but  this  plan  is  not  so  good  as 

*  Using  a  rain-water  pipe  so  does  not]  serve  the  purpose  so  well  foi 
top,  or  outlet,  ventilation  as  does  a  rain  pipe  joining  into  a  disconnect  ■ 
ing  tiap  for  fuot  ventilation  as  sho\TO,  e.g.,  in  Fig.  269a. 
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putting  in  a  separate  ventilating-pipe  per  se  for  the 
!iOil-pipe,  as  during  rain  the  mouth  of  the  rain-water 
pipe  may  be  bridged  over  by  the  water.  The  carrying 
up  perpendicularly  of  a  3-in.  pipe  from  a,  Fig.  141, 
would  help  matters  a  little.  The  "  ofl'sets,"  or  "  a 
bends/'  g,  Fig.  140,  are  of  course  of  various  sizes,  to 
suit  the  place  and  style  of  roof.  In  stone  cornice  gut- 
ters the  rain-water  pipe  is  often  dropped  down  right 
through  the  cornice,  as  per  Fig.  142.  At  other  times 
it  is  led  away  from  the  back  of  the  gutter,  as  per  Fig. 
143,  and  may  either  go  down  just  inside  of  the  wall, 
or  it  may  be  led  away  between  the  ceiling  joists  right 
through  to  the  gutter  on  the  opposite  side  of  the  build- 
ing, or  it  may 
go  along  hori- 
zontally to  the 
centre  of  the 
house  and  then 
join  into  some 
of  the  other 
waste  -  pipes. 
Or,  again,  it 
may  be  led 
into  a  large 
cistern  put  up 
as  a receptacle 
^'S-  1^2-  for  the  rain- 
water for  the  use  of  the  house,  as  per  Fig.  20,  Chapter  XL 
In  many  cases  the  architect  objects  to  any  rain-water 
pipes  appearing  on  the  front  elevation  of  his  building, 
and  therefore  makes  provision  for  them  coming  down 
inside.  In  other  cases,  where  the  conductors  are  in- 
tended to  come  down  in  front  of  the  building,  and  where 
they  will  have  to  come  into  contact  with  any  string- 
course or  other  such  mouldings,  the  architect  shows  his 
foresight  by  marking  off  a  return  with  hole  through  it 
in  the  string-course  for  the  pipe  to  go  down  through  ; 
and  thus,  when  the  conductor  is  put  up,  the  string- 
course appears  as  if  bent  around  it,  which  shows  good 
planning.    In  other  cases,  where  this  is  omitted  and 


Fiff.  142. 
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the  string-course  is  cut  through,  it  has  never  the  same 
appearance ;  and  then  again  to  bend  the  pipe  around 
the  string-course,  as  per  Fig.  144,  appears  to  me  to  be 
a  very  clumsy  job.  In  the  case  of  a  projecting  base, 
that  of  course  is  a  diiferent  matter,  as  it  is  perfectly 
legitimate  for  the  descending  pipe  to  be  bent  out  and 
carried  down  the  face  of  the  base.  In  some  cases,  how- 
ever, even  the  base  is  returned  and  the  pipe  carried 
down  perpendicularly  in  line  with  wall  front,  and  then 
brought  out  underground  by  a  bend  or  "  elbow." 

Eaiu-water  conductors*  are  made  of  lead,  zinc,  and 


Figs.  144,  14.5,  and  146. 


cast  iron  (in  many  country  places  both  eave-gutters 
and  pipes  are  often  of  wood,  but  that  appertains  to  the 
joiner  or  carpenter),  and  they  may  be  either  round, 
square,  or  semi-circular.  There  are  various  ways  of 
supporting  them.  The  simplest  way  is  by  driving  in 
iron  holdfasts  which  clasp  the  pipe  and  press  it  close 
against  the  wall ;  but,  except  in  the  case  of  round  iron 
pipes,  these  neither  look  nor  hold  so  well  as  other 
systems  of  fastening. 

The  hook-and-eye  fastening  does  well  for  either  lead 
or  zinc  conductors.  The  eye  H,  Fig.  145,  is  a  piece  of 
strong  sheet  copper,  about  one-tenth  of  an  inch  thick, 
and  about  2  in.  square,  bent  round,  as  per  Fig.  146,  and 

»  The  motal  of  all  iron  inside  rain  pipes  should  be  i-inch  thick,  and 
they  should  be  locked  ofiF  from  drains  at  foot  by  a  disconnecting  drain 
trap,  as  e.ff.,  by  Fig.  272a  one,  or  they  may  discharge  above  ground 
over  an  anti-bell  tr;ip,  Fig.  291. 
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strongly  soldered  on  each  side  to  the  back  of  the  pipe. 
This  copper  eye  comes  down  on  the  iron  hook  i,  Fig, 
145  ;  1  being  driven  firmly  into  the  joint  of  the  wall. 
In  order  to  allow  h  to  slip  down  over  i,  a  small  niche 
must  be  cut  in  the  wall,  as  at  j,  Fig.  145,  for  that  pur- 
pose. In  tinning  the  copper,  and  in  order  to  do  it 
properly,  it  is  best  to  file  the  surface  with  a  sharp 
"  bastard  "  file,  which  enables  the  solder  to  take  a  firm 
hold  by  riveting  itself  as  it  were  among  the  channels 
left  by  the  teeth  of  the  file.  "When  the  copper  eye  is 
to  be  soldered  on  to  a  lead  pipe,  it  is  best  to  use  rosin 
in  tinning  the  copper.  Some,  from  laziness,  tin  the 
copper  without  filing  it,  by  using  diluted  spirits  of  salts 
(see  Chapter  IX.),  but  this  makes  a  bad  job,  the  solder 
not  holding  properly ;  in  fact,  it  often  gives  way  from 
this  cause.  I  may  here  mention  that  when  tinning 
iron  with  diluted  spirits  of  salts,  a  small  strip  of  zinc 
is  a  good  thing  to  use  for  putting  "  spirits  "  on  with  ; 
using  a  piece  of  wood  for  that  purpose  has  a  bad  efiect. 

In  using  zinc  pipes,  instead  of  making  the  eyes  out 
of  copper  they  may  be  made  out  of  a  piece  of  strong 
zinc.  Sheet  brass  may  also  be  used ;  and  in  the  case  of 
lead  pipes,  where  neither  copper  nor  brass  can  be  had, 
a  piece  of  good  strong  lead  may  often  serve  the  pur- 
pose, only  it  must  not  be  put  on  too  narrow,  for  short 
eyes  tear  the  pipe.  In  the  case  of  zinc  pipes,  one  eye 
in  each  length  may  often  do,  and  even  in  3-in.  lead 
pipes  one  good  eye  in  a  6-ft.  length  holds  it  for  many 
years,  but  for  a  larger  size  of  pipe,  or  all  the  better  jobs, 
two  eyes  in  the  length  will  do  best.  Another  plan  of 
supporting  lead  or  zinc  conductors  is  by  means  of  bands 
put  round  and  soldered  to  the  pipes,  which  bands  have 
iron  flat-headed  spikes  driven  through  them  and  into 
the  wall.  The  iron  pipes  are  supported  by  iron  bands, 
or  "  loose  ears,"  as  well  as  by  attached  ears  ;  the  latter 
are  cast  in  one  with  the  pipe. 

It  often  happens  that  one  main  down-pipe  has  to 
receive  one  or  more  branch  pipes.  If  these  branch 
pipes  are  the  same  size  as  the  main  down-pipe  then  the 
branches  cast  on  to  main  pipe  require  to  have  faucits, 
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as  per  l  l,  Fig.  147  ;  but  if  the  branch  pipes  be  smaller 
than  the  main  pipe  then  the  branches  cast  on  may  do 
without  faucits, 
as  per  m  m.  Fig. 
148,  only  care 
must  be  taken  in 
this  latter  case 
(say,  by  marking 
it)  to  see  that 
the  branch  pipe 
is  not  slipped  in 
too  far,  and  there- 
by choking  up 
the  passage.  The 
branches  with 
faucits  cast  on,  as 
per  L  L,  Fig.  147, 
may  be  had  of 
various  sizes — 
e.ff.,  supposing 
the  perpendicular 
pipe,  Fig.  147, 
were  4  in.  in 
diameter,  then 
the  branches  L  L 
cast  on  might  be 
made  either  4  in. 
3  in.  or  2i  in.  in 
diameter,  or  if  the 
main  pipe  were 
3  in.  then  the 
branches  might 
be  2i  in.,  and  so 
on. 

These  cast-iron 
pipes  are  gene- 
rally made  in  6  ft. 
lengths,   and    of  l-^^,  148,  149,  150,  and  151. 

various  diameters.  The  round  pipes  vary  from  1^  in. 
up  to  8  in.  in  diameter.    The  square  iron  pipes  are 
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made  from  2^  in.  by  2  in.  up  to  6  in.  by  6  in. 
The  iron  offsets  can  also  be  cast  to  suit  any  slope  ul 
plintli.  The  round  pipe  3  in.  in  diameter  is  a  size 
that  is  largely  used  in  common  house  work  for  the  rain- 
water pipes,  and  as  waste-pipes  from  the  kitchen  sinks. 
Fig.  149  shows  conductor  with  rain-water  head,  carry- 
ing off  water  from  gutter  n  ;  o  being  rain-water  head, 
p  offset  at  plinth,  ando,  shoe  at  bottom  to  go  into  drain. 
In  place  of  shoe  q  many  prefer  a  bend  or  elbow  here, 
one  reason  being  that  it  projects  out  farther.  When 
it  is  necessary  to  cnt  one  of  these  iron  pipes,  or  to 
reduce  its  length,  it  may  be  done  either  by  filing  it 
round  where  it  is  wished  to  bo  cut,  or  else  by  chipping 
off  the  portion  that  is  too  long.  Or,  again,  short  pieces 
can  be  had  from  tbe  foundry.  The  iron  spikes.  Fig. 
150,  referred  to  above,  are  made  from  3  in.  to  5  in.  long 
and  from  about  f  in.  to  i  in.  thick.  A  great  many 
designs  for  rain-water  heads  are  executed  in  iron,  yet 
both  lead  and  zinc  heads  are  often  used.  _  Iron,  how- 
ever, is  largely  superseding  lead  for  this  ^  purpose. 
When  the  rain-water  pipes  are  carried  down  inside  the 
house  and  connected  to  drain,  care  must  be  taken  that 
all  the  joints  are  properly  and  securely  made.  Upon 
jointing  the  pipes,  however,  we  shall  treat  more  at 
large  as  we  go  on  to  speak  of  soil-pipes  and  waste- 
pipes,  &c. 

Another  plan  in  use  for  leading  away  the  water  from 
the  gutters  is  to  have  drip-boxes  on  the  top  of  the  rain- 
water pipes,  as  per  R,  Fig.  151.  These  drip-boxes  are 
of  various  sizes  ;  some  may  be  1  ft.  deep  and  the  same  m 
length  and  width,  others  less,  just  as  they  may  have 
to  suit  the  place.  A  perforated  grating,  s,  and  an 
overflow  pipe,  t,  ought  to  be  put  in  for  them.  Perfo- 
rated gratings  ought  also  to  be  put  in  over  the  mouth 
of  the  pipe  from  other  gutters,  as  per  dotted  line  below 
N  Fio-.  149.  These  perforated  gratings  are  generally 
made'' out  of  pieces  of  lead  or  zinc  with  a  number  of 
round  holes  about  |  in.  in  diameter  either  punched  or 
bored  through  them.  Much  more  satisfactory  "  gra- 
tings "  or  pipe-mouth  guards  are  made  by  using  tinned 
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brass  wire  about  ^  in.  thick,  placed  crosswise  and  so  as 
to  leave  square  openings  about  f  in.  or  1  in.  in  diameter 
according  to  the  size  of  the  pipe.  These  latter  "  grat- 
ino-s  "  do  not  get  choked  up  so  readily  as  the  former. 

I  may  here  add  some  interesting  remarks  by  Dr. 
William  Wallace,  F.O.S.,  Glasgow,  in  regard  to  the 
action  of  water  upon  lead.  He  states  that  he  has  fre- 
quently seen  lead  pipes  eaten  through  by  contact 
■with  lime,  and  explains  the  phenomenon  in  this 
way : — Rain-water  acts  rapidly  on  lead  under  certain 
circumstances,  because  it  contains  free  oxygen  and 
no  carbonic  acid.  When  exposed  to  the  air,  however, 
it  rapidly  absorbs  carbonic  acid,  which  destroys  or 
limits  its  power  of  dissolving  lead.  Rain-water  in 
contact  with  or  passed  over  lime  or  mortar  (which 
requires  many  years  to  become  completely  carbon- 
ated) acts  on  lead  with  great  energy,  because  every 
trace  of  carbonic  acid  is  removed  from  it.  On  the 
other  hand,  it  is  well  known  that  water  highly  charged 
with  carbonic  acid  (as  in  aerated  waters)  dissolves  an 
appreciable  quantity  of  lead  if  passed  through  a  leaden 
pipe.  In  the  one  case  a  small  quantity  of  carbonic  acid 
protects  the  metal  by  forming  a  film  of  carbonate  upon 
its  surface  ;  in  the  other  the  carbonate  of  lead  dissolves 
in  the  excess  of  carbonic  acid.  Water  containing 
oxygen  and  free  from  carbonic  acid  dissolves  lead  much 
more  rapidly  than  water  highly  charged  with  carbonic 
acid,  and  its  action  is  usually  limited  to  particular  spots 
where  wet  lime  or  mortar  is  either  in  contact  with  the 
pipe  or  immediately  above  it.  Dr.  Wallace  says  he 
has  seen  a  thick  water-pipe  eaten  through  in  a  few 
months. 

A  good  coating  of  tar  would  tend  to  protect  lead  in 
the  above  circumstances  I  believe. 


CHAPTER  XIV. 


WaSTE-PiPES  and  SoiL-PlPES. 


We  now  approach  a  branch  of  our  subject  which  ia 
closely  connected  with  one  of  the  great  questions  or 
problems  of  the  day,  to  wit  the  sanitary  question.  _  The 
problem  here  to  be  solved  is  : — How  can  we  retain  the 
use  of  our  conveniences,  such  as  kitchen  sinks,  baths, 
fixed  wash-hand-basins  and  water-closets,  within  our 
houses,  and  at  the  same  time  the  health  of  the  occupants 
not  sufi'er?  In  the  following  pages  it  shall  be  our 
endeavour  to  throw  a  little  light  upon  this  subject,  and 
if  what  is  said  be  in  accordance  with  true  sanitarj  laws 
or  policy,  we  trust  that  architects,  plumbers,  and  others 
interested  will  see  that  the  work  is  practically  carried 
out  as  suggested.  If  better  plans  are  brought  forward, 
very  good,  carry  them  out,  only  let  "scamping  "  m  this 
matter  be  everywhere  denounced. 

In  many  cases  the  waste  or  discharge-pipes  from 
sinks,  baths,  &c.,  and  the  soil-pipes  from  water-closets, 
are  either  altogether  fixed  up  inside  the  building,  or,  at 
least,  have  branches  carried  forward  more  or  less  into 
the  interior ;  it  is  necessary,  therefore,  that  they  be 
fitted  up  in  such  a  manner  as,  while  allowing  free  pas- 
sage to  the  soil,  &c.,  to  also  prevent  any  foul  air  from 
them,  or  from  the  drains  into  which  they  are  led,  getting 
access  to  the  interior  of  the  house.  In  order  to  work 
well  it  ought  to  be  observed  that  the  pipes  are  large 
enough,  strong  enough,  securely  fixed,  properly  jomted, 
properly  trapped,  and  well  ventilated.  To  give  soil- 
pipes  fair  play  they  ought  to  be,  at  least,  4i  in.  m 
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diameter  iuternally .  *  This  size  of  pipe  allows  of  a  large 
rush  of  water  and  soil  through  it  without  filling  it  up, 
and  thereby  helps  to  prevent  said  rush  from  interfer- 
ing with  the  water  lying  in  the  various  siphon  traps. 
Where  several  water-closets  and  baths,  &c.,_are  led 
into  one  soil-pipe,  the  diameter  of  main  soil-pipe  may 
with  advantage  be  5  in.  inside,  the  branches  being 
less.  Where  the  water-closets  are  situated  just  inside 
the  back  wall  of  the  house  a  4  in.  or  4i  in.  cast-iron 
pipe  is  sometimes  put  up  on  the  outside  of  the  wall  with 
branches  coming  into  it.  One  plan  often  adopted,  in 
regard  to  these  branches  is  to  have  the  branch  pointing 
into  the  wall,  as  per  u.  Fig.  152,  into  which  the  branch 
pipe  v  is  led ;  but  this,  although  it  may  save  a  little 
pipe,  often  proves  a  dangerous  plan  for  the  health  of 
the  inmates,  as  when  the  slip-joint  at  u.  Fig.  152, 
begins  to  get  slack,  or  is,  perhaps,  left  slack,  and  allows 
the  foul  air  to  get  out,  this  foul  air,  unless  the  hole  in 
the  wall  around  v  is  solidly  and  securely  built  up,  finds 
its  way  along  the  outside  of  v  into  the  house.  To  pre- 
vent this,  instead  of  making  the  hole  for  the  branch 
pipe  immediately  behind  the  main  soil-pipe,  make  it  a 
little  to  one  side,  and  put  a  bend  on  the  branch  pipe 
coming  out  through  the  wall,  as  per  Fig  153.  In  this 
latter  case,  although  the  slip-joint  should  be  slack,  it  is 
outside  the  wall,  and  the  hole  in  the  wall  at  the  bend, 
w,  can  be  easily  made  good. 

These  remarks  about  Figs.  152  and  153  are  also 
equally  applicable  to  the  waste-pipes  of  kitchen  sinks, 
when  these  sinks  are  put  up  inside  of  flatted  houses. 
In  slipping  in  these  branch  pipes  the  plumber  ought 
always  to  see  that  they  are  not  slipped  in  too  far.  I 
have  seen  many  instances  in  which  this  has  been  the 
case,  and  a  chokage  caused  thereby.  These  slip  joints 
outside  may  be  made  good  with  red-lead  putty.  Although 
this  is  a  cheap  style  of  doing  the  work,  yet  if  fairly 
executed  it  does  well  enough,  only  do  not  neglect  to 
ventilate  the  pipe  at  the  top.  One  disadvantage,  how- 
ever, of  either  soil-pipes  or  waste-pipes  put  up  outside 

*  Especially  if  closets  like  tho  Bramah,  letting  off  a  large  bodj' 
of  w.itcr  quickly,  are  used. 
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the  building,  is  their  liability  to  being  frozen  up  in  frosty 
weather,  and  so  preventing  the  proper  use  of  the  water- 
closets  and  sinks,  &c.,  or,  if  they  are  used,  causing  the 
property  to  be  flooded.*  In  such  circumstances  the 
branch  being  put  in  as  per  Fig.  153  is  found  to  be  often 
of  great  service,  as  by  cutting  a  slit  in  the  top  of  the 
portion  of  the  lead  bend  w.  Fig.  153,  which  is  outside 
the  wall,  the  water  may  be  allowed  to  run  off  at  this 
slit,  and  so  prevent  or  lessen  damage  insid*^^ 

When  so'l-pipes  and  waste-pipes  are  put  up  inside  the 
house,  great  care  should  be  taken  that  they  are  properly 
fitted  up  and  securely  jointed.  If  the  main  upright 
pipe  is  of  cast  iron  then  it  ought,  for  a  good  job,  to  be 
heavier  and  stronger  than  the  ordinary  iron  rain-water 

pipe.     The  iron 


in  the  latter  may 
only  be  about 
one-eighth  of  an 
inch  thick,  but 
about  double  that 
thickness,  or 
more,  ought  to 
be  used  for  the 
former.  The  ver- 
tical joints  may 
be    made  with 


Figs.  152,  153,  and  155. 

red-lead  and  hemp,  or  more  firmly  still  by  running  in 
the  joints  with  melted  lead  and  then  batting  them. 

If  any  slip-joints  are  made  where  the  lead  branch 
pipe  joins  the  iron,  the  joint  should  not  only  be  made 
with  red-lead  and  hemp  packed  in  firmly,  but  it  ought 
also  to  be  either  lapped  or  an  india-rubber  band  3  in. 
broad  put  over  it,  or  a  brass  ferrule  used,  with  one  end 
soldered  to  the  lead  pipe  and  the  other  end  run  in  with 
lead. 

Where  hot  water  is  used  another  plan  is  to  have  flanged 
iron  branches,  as  per  x,  Fig.  154,  a  corresponding  lead 
flange  being  made  and  soldered  to  the  lead  pipe,  as  per 
Y,  Fig.  154,  after  which  the  two  flanges  are  red-leaded 
and  packed,  and  then  firmly  bolted  together  with  four 

*  It  is  seldom  the  waste  waterput  down  that  freezes,  but  the  water  from 
some  bad  or  leaking  craue  running  continually,  which  should  not  De. 
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iron  bolts  and  nuts,  as  sliown,  an  iron  ring  or  "  washer  " 
being  used  at  the  back  of  the  lead  flange  to  strengthen  it. 
In  tittinii'  up  these  heavy  iron  pipes,  and,  indeed,  all  soil- 
pipes  and  waste-pipes  inside  a  house,  it  must  be  seen 
I  that,  as  stated  above,  they  are  securely  fixed.  When 
■this  is  not  done  the  fact  of  having  them  large  enough, 
: strong  enough,  properly  trapped,  and  well-ventilated 
is,  after  the  lapse  of  a  little  time,  quite  useless  in  pre- 
venting the  es- 
cape of  sewage  gas 
into  the  house,  as 
when  the  pipe  is 
not  securely  fixed 
it  by-and-by  slips 
down,  and  the 
siphon  -  trap,  in- 
stead of  being 
properly  locked,  as 
shown  at  z,  Fig. 
164,  is  dragged 
down  at  its  outlet 
until  it  assumes 
theposition  shown 
at  A,  Fig.  155, 
and  so  becomes 
quite  useless. 

I  have  seen 
many  examples  of 
this,  especially  in 
connection  with 
the  siphon-traps 
of  kitchen  sinks. 
In  order  to  prevent  these  heavy  iron  pipes  from  slipping 
down,  a  good  plan  is  to  have  a  strong  iron  heel  cast  on 
to  and  along  with  the  lower  length  or  "  boot,"  as  per 
B,  Fig.  156,  which  heel  must  be  set  firmly  upon  a 
solidly-laid  block  of  stone,  so  that  there  may  be  no 
chance  of  the  iron  pipe  sinking. 

If  the  pipe  goes  up  against  the  wall  it  ought  to  be 
well  hold-fasted  also ;  but  if  a  raglet  or  recess  has  been 
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left  in  the  wall  for  it,  or  if  it  goes  up  in  a  corner,  then, 
instead  of  the  holdfast,  a  strong  block  of  wood  about 
3  in.  or  4  in.  thick,  and  about  18  in.  or  so  long,  and 
10  in.  or  12  in.  broad,  as  the  case  may  be,  with  a  round 
hole  cut  in  it  large  enough  to  allow  the  pipe  to  be 
slipped  down  through  it,  should  be  got  and  set  into 
space,  and  rest  cut  for  it  in  the  wall,  as  per  c.  Fig.  156, 
the  pipe  resting  upon  its  faucit  as  shown.  When,  how- 
ever, the  length  of  iron  pipe  has  flanged  branch  upon  it, 
as  per  x.  Fig.  154,  then,  instead  of  resting  upon  its 
faucit,  as  shown  at  d,  Fig.  156,  it  is  supported  as  shown 
at  E,  Fig.  154  ;  a  pair  of  strong  malleable  iron  clamps. 
Fig.  157,  being  put  on,  and  screwed  up  so  as  to  grasp  the 
pipe  firmly,  and  at  the  same  time  be  allowed  to  rest 
upon  the  wooden  block. 

Instead  of  the  wooden  block  a  malleable  iron  plate 
about  1  in.  thick  or  so,  with  a  hole  cut  in  its  centre  to 
fit  the  pipe,  may  be  used.  The  length  and  breadth  of 
this  plate  must,  of  course,  be  regulated  according  to  its 
site.  In  many  cases  about  18  in.  x  10  in.  may  do  for 
a  4|-in.  iron  pipe,  or  with  thicker  plate  less  breadth 
will  serve. 

The  slipped  joints  of  these  pipes,  as  at  F,  Fig.  154, 
may,  as  we  have  said  above,  be  made  with  red-lead  and 
hemp  ;  or  stronger  still,  by  stuffing  joint  partly  with 
hemp  and  then  running  in  lead;  some,  again,  make 
rust  joints.  Whatever  plan  is  adopted,  the  great  point 
is  to  see  both  that  it  is  well  done,  and  that  it  also 
thoroughly  answers  the  purpose.  These  strong  ii'on 
pipes  have  been  largely  used  of  late  for  the  main  up- 
right soil-pipe  in  many  houses,  especially  where  hot 
water  is  used,  and  I  consider  it  quite  right  to  do  so. 
As  lead  pij)es,  however,  are  still  largely  used,  not  only 
for  the  branches  but  also  for  the  main  upright  pipes, 
we  must  now  refer  to  the  way  in  which  they  are  fitted 
up. 

Lead  soil-pipes  should  not  be  made  of  lead  less  than 
6  lbs.  per  square  foot  at  the  very  least,  while  7  lb.  lead, 
or  heavier,  is  used  for  good  work.  These  often  require 
repairs  and  renewal  from  three  causes  :  from  being  put 
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up  of  too  light  lead  at  first,  from  being  too  slimly  fixed 
up,  and  from  corrosion,  the  latter  being  often  in  great 
measure  owing  to  the  want  of  proper  ventilation.  We 
cannot  do  with  lead  as  with  iron,  for  where,  as  in  Fig. 
156,  the  heeled  boot  b,  if  solidly  fixed  and  not  after- 
wards interfered  with,  may  almost  of  itself  be  trusted 
to  support  a  high  superincumbent  stalk  of  iron  pipe 
above  it,  yet  such  could  not  be  done  with  lead,  the 
material  being  too  soft ;  its  own  weight  would  crush  it. 
To  obviate  this  an  upright  lead  soil-pipe  must  be  well 
supported  all  up  its  entire  length,  every  few  feet  being 
supported,  as  it  were,  independently  of  the  rest. 

The  old  style  used  to  be  to  cut  out  lead  bands  of  the 
same  weight  of  lead  as  the  pipe,  about  5  in.  or  6  in. 
broad  and  about  20  in.  or  so  long,  and  solder  them  on 
as  per  g.  Fig.  158,  these  bands  being  put  on  every  3  ft. 
or  so.  In  this  case  the  pipes  lie  flat,  or  rather  close 
against  the  wall.  But  when  the  pipe  either  goes  up  in 
the  raglet  left  for  it  in  the  wall,  or  up  a  corner,  then 
wooden  blocks  are  used,  as  mentioned  above  for  iron 
pipes.  For  lead  pipes  these  wooden  blocks  are  gene- 
rally put  in  one  at  every  6  ft.,  or,  better  still,  one 
every  4  ft.  or  so.  If  the  soil-pipes  are  hand-made  they 
may  be  cut  out  in  lengths  from  6  ft.  to  7  ft.  9  in.,  ac- 
cording to  the  breadth  of  the  lead  sheet.  Or,  as  is 
sometimes  done,  they  may  be  made  in  lengths  about 
12  ft.  or  14  ft.  long,  to  suit  the  height  of  the  various 
flats  in  the  house.  In  other  cases  seamless  or  machine- 
made  pipes  are  used  in  lengths  as  got  from  lead-works. 
Fig.  159  gives  an  idea  of  a  4|-in.  lead  soil-pipe  as  put  up 
in  the  raglet  left  for  it  in  the  wall  of  a  two-flatted 
house,  with  3-in.  or  4-in.  ventilating-pipe,  H,  carried 
out  through  the  roof.  According  to  the  model  bye- 
kws,  the  ventilating-pipe,  H,  should  be  of  the  same 
diameter  as  the  soil-pipe,  i  i  are  the  lead  siphon-traps 
of  two  water-closets  ;  j  j  j  j  the  wooden  blocks  resting 
on  the  wall  and  supporting  the  lead  soil-pipe  ;  K  is  the 
board  for  the  ventilating-pipe ;  L  is  a  lead  flange  put 
on  to  the  soil-pipe  where  it  enters  the  drain  ;  m  is  the 
1^-in.  or  2-in.  lead  pipe  put  in  to  carry  ofl"  the  water 
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from  the  lead  "  safe,"  or  tray  placed  underneatli  the 

trunk  of  the  water- 
closet.  It  enters,  as 
it  ought  to  do,  below 
the  surface  of  the 
water  in  the  trap. 
N  is  the  same  safe- 
pipe,  put  in  as  it 
ought  7iot  to  be,  above 
the  surface  of  the 
water  in  the  trap. 
It  often  proves  a 
nuisance,  and  has  to 
be  altered  when  so 
done.  Another  plan 
of  putting  in  the 
safe-pipe  is  to  let  it 
have  a  small  IJ-in, 
or  2-in.  siphon- trap 
for  itself  joined  on 
to  the  outlet  of  the 
water-closet  trap,  at 
o.  This  latter  plan 
is  intended  to  provide 
for  the  safe  carrying 
away  of  the  water 
when  the  water-closet 
is  choked  up,  only  it 
must  be  remembered 
that,  to  prevent  this 
small  siphon  -  trap 
from  drying  up, 
a  small  j-in.  pipe 
must  be  led  into  it 
from  the  water-closet 
service-pipe,  so  that 
every  time  the  water- 
closet  is  used  a  little 
water  runs  into  the 
safe  trap.*    P  is  a  small  ventilating-pipe,  from  1  in.  to 

*  Instead  of  or  with  either  m  or  o,  a  pipe  may  he  led  from  safe  through 
the  outer  wall  with  a  hinged  valve  at  iti>  outlet  whmh  many  meter. 


Fig.  159. 
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2  in.  in  diameter ;  it  is  put  in  here  because  it  is  found 
that  even  with  the  ventilating-pipe,  h,  in  on  the  top  of 
the  perpendicidar  soil-pipe,  foul  air  or  gas  is  apt  to 
gather  at  Q,  and  in  process  of  time  it  eats  through  the 
pipe  there.  E.g.  I  had  an  instance  lately  (March,  1872), 
where  the  action  of  the  gas  on  the  pipe  appeared  as  if 
some  one's  finger  had  been  thrust  through  the  pipe  from 
within.  The  people  in  the  house  complained  of  a  very 
bad  smell  occurring  at  times,  and  this  hole,  eaten 
through  the  pipe  at  Q.,  was  the  cause  of  it.  Instead  of 
putting  in  this  small  ventilating-pipe  as  per  P,  Fig.  159, 
it  may  with  advantage  be  put  in  as  per  P  P,  Fig.  154_ 

In  the  case  of  iron  soil-pipes 
especially,  instead  of  connecting 
the  air-pipe  from  the  branch  soil- 
pipe — more  particularly  for  the  Ej| 
lower  traps — into  the  main  soil-  T 
pipe  directly  as  in  Fig.  159,  a 
I-^-in.  or  2-in.  air-pipe  may  be 
carried  up  from  the  lowest  trap 
above  all  the  traps  and  receiving 
into  it  the  air-pipe  from  each  trap 
as  it  passes. 

Another  cause  of  bad  smell  in 
houses  where  the  ventilating-pipe,  ^^S^- 157  and  158. 
H,  is  not  put  in  is  the  rush  of  water  from  the  water- 
closets  dragging  out  the  water  from  the  bath  siphon - 
trap  R.  Or,  where  no  bath  exists,  iising  the  closets 
themselves  in  an  unventilated  soil-pipe  affects  the 
siphon-traps.  Where  the  bath  trap  is  at  some  distance 
from  the  main  soil-pipe  it  is  good  to  put  in  a  ventilat- 
ing-pipe for  itself,  as  at  A,  Fig.  159.  Further  infor- 
mation upon  this  subject  will  be  found  in  Chapters 
XXVII.,  XXIX.,  and  XXX. 

"While  the  first  edition  of  this  treatise  was  being 
published,  viz.  in  1872, 1  was  rather  astonished  to  read 
the  following  statement  in  connection  with  the  plumber's 
work  of  Sandringham  House  in  a  recent  number  *  of 

•  It  wns  at  page  272  of  No.  69,  Vol.  III.,  which  came  out  on 
March  7th,  1872. 
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such  a  largely-read  and  popular  work  as  Cassell's 
"  Tecimical  Educator,"  viz.  : — "  Every  soil-pipe  should 
have  a  ventilating-pipe  from  its  topmost  point,  com- 
municating with  the  external  air,  of  not  less  than  two 
inches  in  diameter,  and  then  the  pipe  itself  becomes  as 
it  were  the  flue  by  which  the  remainder  of  the  system 
with  which  it  is  connected  is  ventilated  ;  and  in  some 
cases  this  is  so  completely  carried  out,  where  unusual 
care  is  required,  that  the  space  between  the  bottom  of  the 
valve  and  the  water  in  an  ordinary  valve-closet  has  a 
small  air-pipe  running  into  the  ventilating  soil-jnpes. 
We  may  mention  Sandringham  House  as  an  instance 
of  the  adoption  of  this  precaution." 

Now  this  plan  here  recommended — had  it  been  really 
carried  out — of  leading  the  air-pipe  from  the  water- 
closet  trunk  into  the  ventilating-pipe 
of  the  soil-pipe  was  anything  but  a 
"precaution."  I  am  happy  to  be 
able  to  state,  however,  upon  the 
authority  of  the  firm  who  executed 
the  work,  that  the  above  description 
is  a  mistake,  and  should  be  "  a  2-in. 
lead  air-pipe  is  taken  from  the  outgo 
of  the  trap  and  branched  into  the 
main  air  or  ventilating-pipe  of  the 
soil-pipe."  This  is  similar  to  the 
pipe  p.  Fig.  159.  Eig.  160  wiU  en- 
able non-practical  readers  to  under- 
stand the  mistake  referred  to.  1  is  the  level  of  top  of 
water  in  the  siphon-trap,  2  is  the  valve  under  the 
water-closet  basin  above  referred  to,  while  3  ^ is  the 
"  air-pipe  running  into  the  ventilating  soil-pipe  from 
the  space  between  the  bottom  of  the  valve,  and  the 
surface  of  the  water  in  the  trap.  Now  it  will  be_  at 
once  seen  that  if  the  valve  were  open,  or  if  anj^  opening 
existed  about  the  valve  journal  (as  is  often  the  case), 
said  opening,  &c.,  would  allow  the  sewage  gas  from  the 
soil-pipe  to  come  back  through  this  air-pipe  6,  and 
BO  poison  the  air  of  the  closet  in  which  the  water-closet 


Fig.  160. 
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is  situated,  and  in  such  a  case  any  person  coming  into 
j  this  closet,  say,  before  breakfast,  and  with  an  empty 
:  stomach,  might  carry  off  the  seeds  of  typhoid,  diphtheria, 
or  other  fever  with  him,  especially  if  the  soil-pipe  were 
I  untrapped  at  its  foot  and  insufficiently  ventilated.  The 
I  description,  however,  was  an  unfortunate  mistake,  and 
!  since  I  first  called  attention  to  it  I  understand  that  the 
.publishers  of  "The  Technical  Educator  "  have  taken 
means  to  rectify  the  error.    It  is  quite  correct  to  put 
in  an  air-pipe  (I  have  often  put  in  two)  between  the 
water  in  the  trap  and  the  valve  or  pan  above  it,  but  it 
I  should  not  be  run  into  the  ventilating  soil-pipe,  but  be 
carried  out  to  the  fresh  air  outside.  By  this  latter  plan 
not  only  will  the  space  between  the  water  in  the  trap 
and  the  bottom  of  the  valve  be  kept  purer  and  venti- 
lated, but  if  any  back  draught  does  take  place  it  will  be 
a  current  of  fresh  air,  not  one  of  bad  gas  from  the 
drain,  as  in  Fig.  160. 

I  Owing  to  what  I  had  read  and  the  remarks  published 
thereanent  by  me  in  the  Building  News  for  May 
17th,  1872,  I  wrote  to  His  Eoyal  Highness  the  Prince 
of  "Wales,  regarding  the  occasion  of  his  illness  ;  he  very 
kindly  replied,  stating  that  he  was  quite  unaware  in 
what  manner  he  had  caught  his  typhoid  fever. 
I  Before  closing  this  article  upon  lead  soil-pipes, 
:  attention  may  be  drawn  to  the  different  styles  of  sol- 
dered joints  referred  to  at  Fig.  159,  and  drawn  to  a 
larger  scale  at  Fig.  161.  s.  Fig.  161,  is  section  of  a 
"  round  joint,"  made  about  6  in.  or  so  above  the  board, 
the  pipe  being  supported  by  the  wiped  soldering,  s% 
connecting  it  to  the  lead  flange  which  rests  on  the 
board,  t  is  "  flanged  joint,"  with  lead  flange  6  in.  or 
so_  below  it  supporting  the  pipe,  u  u.  Fig.  159,  and  u, 
Fig.  161,  are  "  flange  joints,"  with  the  tops  of  the  lead 
pipes  flanged  back  on  the  boards,  the  top  edges  of  the 
boards  being  rounded  off  and  countersunk  so  as  not  to 
cut  the  lead  where  flanged  back.  This  style  at  u  is 
simpler  than  that  at  s  and  s^  and  t,  as  it  saves  a  solder- 
,mg,  but  many  plumbers  consider  that  it  does  not  make 
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so  good  a  job.  v  is  simply  a  lead  flange  about  8  in.  or 
9  in.  in  diameter  over  all,  witb  wiped  soldering  attaching 
it  to  the  pipe,  and  so  supporting  the  pipe.  In  the  case 
of  lead  soil-pipes  laid  horizontally,  they  may  be  sup- 
ported by  being  allowed  to  rest 
on  boards.  In  some  cases  lead 
bands,  as  per  Fig.  158,  only 
differently  fixed,  are  used.  When 
I  say  "horizontally"  I  do  not 
mean  exactly  level,  for  soil-pipes 
should  always  get  as  much  of  an 
incline  or  "  run  "  as  possible.  In 
some  cases,  where  the  presence  of 
rats  may  be  feared,  a  piece  of  thin 
sheet  zinc  put  round  the  lead 
pipe  is  a  good  protection  against 
their  teeth,  but  the  best  plan  is 
to  keep  them  out  of  the  house 
altogether  by  seeing  that  the 
drains  are  laid  properly,  of  which 
more  anon. 

Before  leaving  the  subject  of 

 the  fitting-up  of  soil-pipes,  I 

would  yet  make  some  further 
remarks,  and  point  out  a  few 
precautions  necessary  to  be  ob- 
served. In  connecting  (say)  a 
3-in.  ventilating-pipe  to  the  top 
of  a  4i-in.  lead  soil-pipe,  or  a 
3i-in.  pipe  to  the  top  of  a  5  in., 
it  must  be  a  rule  always  to  con- 
tract the  top  of  the  4|  in.  or  5  in. 
pipe,  as  shown  by  Figs.  154  and 
159,  and  not  to  do  it  in  the  style 
I  have  sometimes  seen,  and  as 
shown  by  Fig.  162,  where  the 
top  of  the  soil  pipe,  instead  of  being  gradually  contracted 
as  per  dotted  line— so  as  to  leave  no  resting-place  for  the 
foul  air  rising  up— is  cut  square  across,  and  a  flat  disc 
put  on  with  hole  through  it,  as  per  w,  Fig.  162,  in  which 
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latter  case  this  flat  disc,  as  I  have  seen,  gets  corroded  by 
the  fold  air  and  full  of  holes.  When  the  ventilating-pipe 
is  finished  off  at  the  top  with  a  bend,  as  per  Fig.  154, 
it  is  a  good  plan  to  bore  several  |-in.  or  f-in.  holes 
through  the  top  of  the  bend.    Another  style  of  finish 
is  that  shown  by  Fig.  163,  where  the  cup  may  also  be 
perforated.  _  Another  plan  is  to  leave  the  pipe  standing 
up  perpendicularly,  and  to  solder  on  several  pieces  of 
tmned^copper  or  brass  wire  across  its  mouth,  as  at  h. 
Fig.  159.    Of  late,  however,  the  placing  of  a  ventilator 
upon  the  top  of  the  soil-pipe,  as  in  Fig.  264,  has  been 
highly  approved  of 
and  largely  in  use. 
The  best  form  is  the 
fixed  ventilator,  and 
I  know  of  none  equal 
to  my  own  Induced- 
Current  Fixed  Venti- 
lators.   Various  sizes 
can  be  had  as  required. 

A  word  now  about 
the  amount  of 
"drown"  or  water- 
lock  which  the  vari- 
ous lead  siphon-traps 
inside  a  house  should 
have.  In  my  opinion 
about  li  in.  or  2  in. 
of  "  drown  "  is  little 


Figa.  162  and  163 


enough  ;  that  is  to  say,  that  the  depth  of  water  lying, 
e.g.,  in  a  4i-in.  water-closet  siphon-trap,  should  be 
about  6  m  or  61  in.  A  good  "  drown  "  or  deep  water- 
lock  should  be  especially  given  to  the  siphon-traps  in 
houses  or  mansions  where  the  inmates  are  often  from 
home  for  months  together.  For  the  baths,  wash-hand 
Dasins,  &c.,  &c.,  no  harm,  but  good,  would  be  done  bv 
making  the  " drown"  6  in.  or  7  in.,  or  even  more. 
10  make  it  only  i  m.  or  rather  less,  as  is  often  done,  ia 
Bimply  a  bad  job,  and  is  frequently  the  cause  of  those 
intermittent  bad  smeUs  which  are  sometimea  so  difficult 
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to  trace  out  properly  and  to  the  satisfaction  of  all  con- 

great  deal  has  lately  been  said  about  keeping  back 
the  foul  gas  of  common  sewer  from  gettmg  into  the 
house  drains,  which  is  very  well,  but  this  is  not  all,  lor 
it  must  be  remembered  that  foul  air  gathers  in  the 
house  drains  and  pipes  themselves,  independently  alto- 
gether of  the  common  sewer  *    In  order  to  prevent  this 
foul  air  getting  exit  into  the  house,  all  the  joints  of  the 
drains  and  pipes  must  be  properly  and  securely  made  ; 
and,  as  above  stated,  all  the  siphon-traps  must  have 
plenty  of  drown;  and  lastly,  to  prevent  its  concenti^a- 
tion  this  foul  air  must  be  allowed  exit  either  at  the 
ventilating-pipe  of  the  soil-pipe,  or  waste-pipes,  or  in 
some  cases  when  away  from  a  window  and  provision_  is 
made  to  prevent  it  going  in  under  the  slates,  a  rain- 
water pipe  may  be  used,  or  as  I  have  often  done  of 
late,  a  special  outlet  ventilating-pipe  may  be  put  _  up 
for  the  house  drain  itself,  whHe  the  soil  and  waste-pipes 
are  individually  trapped  and  -ntilated.^^^^^^^^^^^^^^^^^ 

J  of  gas  coming  back 

from  the  main  sewer 
is  supposed  to  be  oc- 
casionally great,  it 
may  be  carried  off 
and  kept  out  of  the 
house  drains  by  put- 
ting in  a  ventilating- 
pipe  to  the  top  of  the 
roof  from  the  cleans- 
Kg.  164.  t  -jjg        of  the  cess- 

pool, or  siphon-trap  which  divides  the  house  drain 

*  Various  members  of  the  medical  profession  seem  J^^l^^^^J^ 
written  as  if  they  ianored  this  fact,  nevertheless,  so  far  as  I  canjud^e, 
Tete  has  o&sen  from  the  house  drains  and  V^V^l^^^^V^^^'^l 
of  the  common  sewer.  Bad  air  from  either  sewer  or  diam  mea^s  slow 
ISnoHaVd  poisoning;  -d  <irain  ^  sewag^^ 

matter  what  sanitary  quack  may  ^^Y"-'  L^I^.  spwe?  that  is  if  the 
latins-  cure-all  between  the  house-dram  and  the  sewer,  tnai  ih 
I'SS  Ld  the  soil  and  waste-pipes  --P/tlir  set  as  in 

t  Fig.  164  old  trap  is  now  superseded  by  l?ig.  ^/^a 

Fig.  27a. 


WASTE-PIPES  AND  SOIL-PIPES. 


101 


proper  from  the  outer  drain  leading  down  to  tlie  common 
sewer,  as  per  x,  Fig.  1 64 ;  or,  if  a  rain-water  pipe 
comes  handy,  which  is  at  a  sufficient  distance  from  any 
window,  it  may  serve  if  joined  below,  as  per  x,  Fig. 
16-1.  Or,  again,  if  the  cleansing  eye  be  at  some  dis- 
tance from  the  house  and  have  an  open  grating  on  its 
top — serving  also  to  allow  passage  for  surface  water, 
perhaps — said  cleansing  eye  alone  may  serve.*  In 
setting  this  siphon- trap.  Fig,  164,  it  should  be  seen 
that  the  side  of  the  cleansing  eye  nearest  to  the  house 
is  sunk  1  in.  deeper  below  the  surface  of  the  water 
than  the  side  farthest  from  house — that  is  to  say,  that 
the  side  of  tongue  of  cleansing  eye  nearest  to  the  house 
should  dip  down  into  the  water  about  2  in.,  while  side 
of  tongue  of  cleansing  eye  nearest  common  sewer  should 
dip  down  1  in.  under  the  surface  of  the  water. 

This  style  of  fireclay  siphon-trajD,  Fig.  164,  does  not 
provide  either  for  the  ventilation  of  the  sewer  or  for 
that  portion  of  the  drain  leading  down  to  the  sewer,  it 
simply  acts  as  a  sort  of  safety-valve  to  prevent  any 
extra  pressure  of  air  from  the  sewer  getting  through 
the  inner  side  of  the  trap.  If,  however,  upon  the  house 
side  of  the  trap  the  length  of  drain  pipe  next  the  trap 
be  put  in  with  a  square  eye  and  have  a  vertical  pipe 
carried  up  from  said  eye  to  the  surface  and  covered 
with  a  suitable  air-inlet  grating,  then  the  house  drain 
can  be  ventilated  thereby,  f  As  to  ventilating  the 
house  drains  and  the  sewer,  &c.,  in  a  proper  manner, 
that  will  be  referred  to  in  Chapter  XXIX,  upon  an 
Improved  System  of  House  Drainage. 

Supposing  the  drains  and  soil-pipes  were  put  in 
properly  and,  so  far  as  they  are  concerned,  per  se  all 
right,_  yet  there  are  other  things  still  to  be  attended 
to  which  must  be  done  correctly  or  evil  will  ensue, 
and  to  come  to  them  we  must  now  refer  to  water- 
closets,  cisterns,  and  their  fittings. 

It,^^*^  down  in  cleansing  eye  will  tend  to  keep  the  top 

of  the  water  clean  and  clear  at  b,  yet  this  Fig.  1G4  style  of  trap  is  a  dirty 
appliance,  asfoul  matter  gathers  on  house  side  of  trap,  and  out  ofsighUtL 

.^L.  is  supposed  to  have  a 

stone  With  an  iron  hinged  stop -code  cover  over  its  top. 


CHAPTER  XV. 
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■  ■ 

Water-Closets. 

One  of  the  simplest  forms  of  water-closet  is  that  known 
as  the  cottage  closet,  Fig.  165,  supplied  by  a  valve- 
cock  with  lever,  handle,  and  weight,  the  water  running 
only  while  the  lever  is  held  up. 

In  some  cases  common  ground  or  screw-down  stop- 
cocks are  put  on  in  place  of  lever- cocks,  but  the  former 
often  cause  great  waste  of  water  by  being  left  open,  and 

should  not  therefore  be  allowed. 
The  other  day,  e.g.,  a  property 
in  which  the  tenants  were  com- 
plaining greatly  of  a  want  of 
water  was  set  all  to  rights,  and  a 
good  supply  given,  by  merely 
taking  off  a  screw-down  crane 
which  had  been  put  on  a  water- 
closet  in  the  lower  flat,  and  put- 
ting on  a  lever  cock  with  weight 
Fig.  165.  in  its  place. 

The  great  fault  of  this  cottage  closet  is  that  no  water 
lies  in  the  basin  ;  but  if  the  rule  be  properly  or  constantly 
acted  upon  that  sufBcient  water  is  made  to  run  each 
time  the  closet  is  used,  then  a  cottage  closet  fitted  up 
in  the  style  of  Fig.  165  works  pretty  well.* 

I  had  one  in  use  in  my  own  house,  by  my  own  family, 
for  fifteen  years,  and  it  served  very  well,  the  basin 
being  always  clean,  simply  by  acting  upon  the  above 
rule  as  to  running  the  water.  For  general  use, 
however,  a  wash-down  or  a  wash-out  closet  (pp.  279 — 81) 

*  In  Fig.  165  the  lead  trap  is  shown  under  the  floor,  but  it  may  be, 
and  has  been,  placed  above  the  floor,  and  so  as  that  the  bottom  of  the 
basin  may  dip  into  the  water  more  or  less.  It  requires  a  good  supply 
of  water,  say  by  l}-in.  pipe  (less  or  more  according  to  height),  if  from 
a  cistern,  to  flush  it  properly.  Mr.  S.  S.  HeUyer  of  London  has 
patented  the  "  Vortex  "  closet  upon  this  principle ;  the  basm  and  trap 
in  his  case  being  all  in  one  piece  of  eai-thenware. 
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is  better.    The  basiu  in  Fig.  165  is  a  common  round  or 
oval  basin,  the  same  as  used  for  the  pan  water-closet. 
The  fan  or  water-spreader  inside  of  the 
water-inlet  of  the  basin  is  made  out  of  a  "-^ 
piece  of  51b.  sheet  lead,  and  is  secured  ""V 
by  means  of  two  brass  _  bolts  and  nuts.  \ 
By  this  means  the  fan  can  be  easily  re-  \ 
g-uhUed,  so  as  to  suit  the  pressure  of  the  \ 
water  in  each  particular  case;   for  this  A 
latter    reason    water-closet  basins  with        |  „ 
lead  or  metal  fans  are  often  preferable     Fig.  166. 
to  basins  with   earthenware  fans.  The 
basin  at  Fig.  165  is  supported  by  the  lead  tapered 
seat,  and  a  piece  of  4^-in.  lead  so'il-pipe  about  9  in. 
long.  Instead  of  using  a  basin  and  lead  tapered  seat  for 
their  cottage  closet,  as  shown  in  Fig.  165,  some,  for 
cheapness,  use  instead  a  long  tapered,  or  "hopper" 
basin,  as  shown  in  Fig.  166.     This  hojDper  basin  is 
much  more  difficult  to  keep  clean  than  the  one  in  Fig. 
165,  on  account  of  the  much  greater  surface  exposed  to 
the  excreta,  and  the  greater  difficulty  of  getting  the 
rush  of  water  to  spread  over  and  cleanse  the  whole 
surface  of  the  basin  properly.    For  these  reasons  they 
are  not  to  be  approved  of,  and  are  often  taken  out 
owing  to  that  fault. 

Another  form  of  water-closet  is  the  well-known  pan- 
closet,  which  may  either  be  supplied  by  means  of  a 
crane  or  a  valve  in  the  cistern  above  it.*  This  cistern 
IS  generally  put  up  as  per  Fig.  167,  and  in  many  cases 
not  only  serves  for  the  supplv  of  the  water-closet,  but 
also  for  all  the  water  required  for  culinary  and  drinkino-  ' 
purposes.  This  latter  plan  is  not  to  be  commended; 
however,  unless  proper  precautions  are  adopted  to  pro- 
tect  the  water  from  contamination.  The  overflow-pipe 
ot  this  and  other  cisterns  is  a  fruitful  cause  of  bad 
smells,  and  the  escape  of  sewage  gas  within  houses.  It 
IS  actually  m  some  cases  put  up  as  per  y,  Fio-.  167  with 
communication  to  the  soil-pipe  quite  open  !  ° 

In  thousands  of  other  cases  it  is  just  about  as  bad  by 

*  Many  who  condemn  the  pan  closet,  with  its  "  tip-up  "  copper  pan 
(and  large  iron  "contamer  "),  yet  rather  inconsistentl/use  ofrecom^ 
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having  a  small  useless  bell- trap  put  in  at  y  only  a 

couple  of  inches  deep, 
and  holding  but  a  few 
teaspoonfuls  of  water, 
and  which  being  hand- 
filled  by  the  plumber, 
soon  gets   empty  by 
evaporation,  when  the 
foul  air  from  the  soil- 
pipe  comes  blowing  out 
quite  freely.    In  this 
latter  case,  when  a  bad 
smell  is  complained 
of,  the  plumber  often 
comes,  and  finding  his 
little  bell-trap  empty, 
he   simply  refills  it, 
and,  of  course,  stops 
the  smell ;  but  it  is 
only  for  a  few  days  or 
weeks,  for  it  is  soon 
emptied  again.  The 
proper  remedy  in  this 
case  is  to  cut  out  the 
small  hand-filled  bell-trap  and  put  in  a  self-acting  one, 
about  9  in.  deep  or  so,  in  its  place.  Fig. 
168  is  section  of  such  a  self-acting  bell- 
trap — made  of  lead  or  sheet  block  tin — 
the  diameter  of  the  outside  pipe  being 
about  3i  in.,  that  of  the  middle  pipe 
2f  in.,  and  its  depth  8  in.    The  centre 
pipe  is  1|  in.  in  diameter.    At  A,  one 
inch  from  "the  top,  the  outside  pipe_  is  all 
perforated  round  with  holes  |  in.  in  dia- 
meter.   At  B,  7  in.  from  top,  there  are 
three  small  holes  |  in.  in  diameter,  while 
the  height  to  which  the  water  rises 
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in  the  cistern.    By  this  means  both  waste 
of  water  is  prevented  (unless,  indeed, 
when  ball-crane  leaks)  and  bad  smell  kept  back.  As 


Fig.  168. 
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this  self-acting  bell-trap  is  my  own  invention,  and  is 
not  patented,  any  one  may  make  and  use  it.  I  do 
not  recommend  its  use  for  cisterns,  the  water  of  which 
is  used  for  drinking,  unless  in  those  cases  where  the 
overflow-pipe  of  the  cistern  is  led  out  to  the  roof,  &c.; 
and  has  no  connection  with  the  soil-pipe  or  drains 
Where  the  overflow-pipe  is  carried  outside  of  the  house 
and  no  danger  of  bad  smell  need  be  feared,  yet  it  is 
often  useful  to  put  on  such  a  bell-trap  as  Fig.' 168,  in 
order  to  prevent  cold  air  draughts.  If,  however,  this 
bell-trap  is  put  on  anywhere  with  the  overflow  pipe 
led  into  the  soil-pipe  and  the  water  used  for  culinary 
purposes  (which  it  should  not),  I  have  heard  that  a  few 
ii-on  nails  put  into  the  bell-trap  tend  to  act  as  antidotes 
against  the  bad  efiect  of  any  gas  passing  through  the 
water  in  the  trap ;  but  what  about  disease  germs  ? 

_  Another  style  of  fitting  in  the  overflow-pipe  of  the 
cistern  is  to  carry  it  down  to  the  siphon-trap  of  the 
water-closet,  and  join  it  as  at  d,  Fig.  167,  a  couple  of 
inches  below  the  top  of  the  water.    When  this  is  pro- 
perly done,  no  bell-trap  is  required.    At  Fig.  167,  e 
is  the  "  service-box  "  which  fills  the  pan  r  with  water 
when  the  handle  is  put  down  ;  g  is  the  air-pipe  of  the 
service-box ;  h  is  a  small  ventilating  pipe  sometimes 
put  into  the  iron  cover,  or  top  of  the  water-closet  trunk, 
and  carried  to  the  outer  air  for  the  purpose  of  carryin  o- 
off  any  bad  air  or  foul  gas  which  may  gather  between 
the  pan  and  the  surface  of  the  water  in  the  siphon-trap 
This  pipe  H  may  be  either  a  1-in.  or  |-in.  lead  pipe, 
it  the  latter  size,  a  piece  of  |-in.  lead  pipe  5  lbs.  or 
b  lbs.  per  yard  will  do  very  well.    It  is  connected  to  the 
iron  cover  of  the  trunk  by  means  of  a  brass  couplino- 
and  brass  screw  ferrule  with  a  brass  jam  nut.  Thi^ 
ventilation  of  tlie  trunk  is  important,  and  no  pan, 
valve,  or  Bramah  water-closet  is  complete  without  it.* 
Ifie  very  instructive  experiments  made  by  Dr.  Andrew 
^ergus,  with  siphon-traps  made  of  glass,  before  the 
rfiilosophical  Society  of  Glasgow,  in  December,  1873. 
proved  this  pretty  well.    In  these  experiments,  we 
clearly  saw  various  gases  passing  through  the  body  of 
•  For  proper  ventUation  two  pipes,  an  inlet  and  outlet,  are  re(iuired. 
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water  in  the  glass  siphon-traps.  Some  powerful  gases 
passed,  through  in  say  half-an-hour  or  so,  others  took 
several  hours  to  pass.  With  unventilated  siphon- traps 
the  gas  passed  through  quickly.*  When  the  outer  side 
of  the  trap  was  ventilated,  however,  the  gas  passed 
through  much  more  slowly.  Before  seeing  these  experi- 
ments, I  used  to  imagine  that  the  bad  air  I  often  felt 
coming  out  of  an  unventilated  water-closet  trunk,  pro- 
ceeded solely  from  soil  or  excreta  floating  on  the  sur- 
face of  the  water  in  the  trap,  or  from  off  the  interior  of 
the  trunk  ;  until  then,  I  never  thought  that  it  had  either 
wholly  or  partially  come  through  the  body  of  the  water 
in  the  trap  and  gradually  accumulated  in  the  unventi- 
lated trunk.  With  two  ventilating  pipes  put  in  near 
H,  Fig.  167,  this  accumulation  is  so  far  prevented, 
and  when  the  handle  of  the  water-closet  is  lifted,  the 
quick  back-action  of  the  pan,  together  with  the  rush 
down  of  the  water,  tends  to  send  any  bad  air  in  the 
trunk  out  through  the  ventilating  pij)es.  Should  the 
panF,  Fig.  167,  be  ever  empty  of  water,  aback  draught 
could  come  in  through  these  ventilating  pipes  ;  but  as 
H  is  led  out  to  the  pure  air  outside,  said  back  draught 
would  be  one  of  fresh  air.  Our  water-jointed  gasaliers 
prove  the  value  of  water  as  a  trap,  but  in  their  case  a 
very  small  surface  of  water  is  exposed  to  the  gas. 

In  the  published  "  Transactions  of  the  National  As- 
sociation for  the  Promotion  of  Social  Science,  Glasgow 
Meeting,  1874,"  much  valuable  information  upon  this 
subject  will  be  found  ;  inter  alia,  a  paper  by  Dr.  Fergus 
on  "  The  Sewerage  of  Towns."  To  meet  the  objections 
brought  up  against  the  common  system  of  house 
drainage,  a  new  and  simple  style  of  ventilation  and 
trapping  was  invented  by  me  in  April,  1875,  which  has 

*  In  the  printed  Proceedings  of  the  Philosophical  Society  of  Glas- 
gow for  Session  1878 — 79,  and  in  a  paper  of  mine  upon  "  House 
Drainage  and  Ventilation,"  an  account  is  given  of  some  experiments 
made  for  me  at  the  University  of  Glasgow  by  Professor  Ferguson 
(Professor  of  Chemistry)  relative  to  the  passage  of  gases  thi-ough 
water,  which  clearly  show  the  value  of  proper  ventilation — i.e.,  of  a 
current  of  fresh  aii-  passing  through  the  pipes.  And  I  may  further 
observe  that  experimenting  with  powerful  gases  on  water-traps  is  apt 
to  lead  to  undervaluing  of  the  real  worth  of  said  traps  in  actml  use  as 
against  the  passage  of  ordinary  sewage  air  to  a  hurtful  extent  through 
the  water. 
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done  mucli  good.  Part  of  the  plan  is  virtually  that 
afterwards  recommended  in  the  recent  Model  Bye-laws, 
and  will  be  explained  in  Chapter  XXIX. 

An  improvement  upon  the  pan-closet  is  the  "  Bra- 
mah/'  or  valve-closet,  Fig.  169  ;  its  trunk  is  much 
smaller  than  the  trunk  of  the  pan-closet,  and  its  basin 
being  dili'erently  shaped,  holds  much  more  water  than 
the  basin  of  the  pan-closet,  and  consequently  gives  a 
better  wash  to  the  siphon-traj)  and  the  soil-pipe,  but  it 
is  considerably  more  expensive  than  the  pan-closet. 
The  Bramah,  like  the  pan-closet,  may  also  be  fitted 
up  either  with  a  crane  or  with  valve  in  cistern  and 
service-box ;  I  must  say,  however,  that  for  both  I 
prefer  the  service-box  and  valve  in  cistern,  as  shown 
by  Fig.  167.  For  a 
good  job,  the  service- 
box  of  the  Bramah 
closet  should  be 
larger  than  that  for  ^ 
the  pan-closet.  The  air  pip 
valve  in  cistern  fs=b=_==^ 
which  fills  the  ser- 
vice-box should  also 
be  larger  for  the 
Bramah.     The   soil  ^'g-  169. 

and  air  pipes  should  also  be  larger  for  the  Bramah. 
The  use  of  my  patent  jet  pan  to  send  down  the  paper 
would  improve  the  Bramah. 

As  a  preventive  against  the  gradual  accumulation  of 
bad  air  or  drain  gas  between  the  water  in  the  trap  and 
the  valve  of  basin,  an  air-pipe  should  be  put  in  from  ofi" 
the  trunk,  as  shown  in  Fig.  169.  This  air-pipe  must 
in  all  cases  be  carried  out  to  the  outer  air  as  already 
stated.  For  a  gentleman's  house,  or  for  any  one  who 
chooses  to  pay  for  it,  I  consider  a  good  Brainah  closet, 
with  the  pipes  arranged  as  explained  in  Chapter 
AXVIL,  to  be  one  of  the  best  machinery  closets  extant. 

Another  style  of  water-closet  largely  used  lately  is 
that  where  cistern  and  water-closet  are  all  in  one,  as 
per  Fig.  170.  Of  this  type  "  Shanks'  patent "  may  be 
taken  as  an  example  ;  the  handle  i  and  round  India- 
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rubber  ball  or  valve  J,  and  in  this  case,  also  tbe  sipbon- 
trap,  being  to  one  side,  as  per  Fig.  170,  k  being  the 
cast-iron  cistern  in  which  the, copper  ball,  l,  of  ball- 
crane,  moves  up  and  down.  When  the  handle  is 
lifted,  the  water  flows  out  of  both  cistern  and  basin, 
which  causing  the  ball  l  to  fall,  the  water  from 
ball-crane  rushes  into  basin,  cleansing  it ;  and  when 
the  handle  is  put  down,  both  filling  basin  and  also 
small  cistern  to  the  necessary  height.  The  use  of 
closets  in  this  style  is  now  interdicted  in  Glasgow  in 
all  new  work.  In  a  number  of  cases  where  they  have 
been  fitted  up,  I  have  felt  a  bad  smell  come  up 
through  the  overflow  of  the  cistern.  Upon  other 
occasions  when  the  water  supply  has  been  short,  as 
in  a  dry  summer,  I  have  felt  them  smelling  most 

abominably  bad. 

Mr.  George  Jen- 
nings, of  London, 
has  a  "  patent  valve 
closet  and  trap," 
all  in  one  piece  of 
earthenware.  The 
whole  of  it,  trap 
included,  is  above 
and  rests  upon  the 
floor,  except  the 
short  nozzle  at  the 
outlet  which  enters 
thesoil-pipe.  This  closet  is  upon  somewhat  the  same  prin- 
ciple as  Fig.  170,  but  in  my  opinion  all  the  closets  with 
side  cistern  out  of  sight  and  communicating  with  the  water 
in  the  closet  basin,  and  being  upon  the  same  level  with 
it,  are  liable  to  become  dirty  and  unsanitary  appliances, 
as,  although  clean  for  a  time,  yet  by-and-by  foulness 
gathers  in  the  out-of-sight  division,  and  so  may  give  ofi" 
not  only  bad  smell  but  also  disease  germs.  Such  closets, 
therefore,  although  serviceable  for  temporary  uses  on 
buildings,  as  at  exhibitions,  are  not,  as  it  seems  to  me, 
to  be  commended  for  fixtures  in  houses  where  the  same 
closet  is  intended  to  be  used  for  years.  They  are,  how- 
ever, possibly  superior  to  the  so-called  "  trapless  closets," 
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which  in  my  opinion  are  unsanitary  traps,  liable  to 
cause  disease  in  the  dwelling,  especially  if  not  carefully 
watched.  A  good  water  trap  upon  a  closet  is  like  a 
good  lock  upon  a  door,  a  useful  protective  against  robbers, 
and  health  robbers  are  really  far  worse  than  property 
robbers. 

Another  style  of  flushing  closet  often  used  to  pre- 
serve economy  of  water  in  its  working,  and  at  same  time 
insure  a  flow  of  w^ater  each  time  the  closet  is  used,  is 
the  double  cistern  self-acting  one.  Fig.  171,  where  the 
act  of  pressing  down  the  seat  of  the  water-closet — which 
is  hinged  and  fitted  on  purpose — causes  the  water  to 
flow  from  the  large  cistern  into 
the  small  one,  and  when  the  seat 
is  allowed  to  rise — which  it  does 
of  itself,  being  forced  up  by  one 
end  of  weighted  lever  placed 
under  it — the  connection  be- 
tween the  large  and  small  cis- 
terns is  closed,  and  the  valve 
M,  which  allows  the  water  to 
rush  down  the  water-closet  ser- 
vice-pipe and  flush  the  basin, 
opened. 

To  prevent  the  waste  of  water 
in  water-closets,  various  plans 
and  many  "  patents  "  have  been 
brought  out  of  late.    Formerly,  Fig.  1 71. 

and  in  many  cases  still,  so  long  as  the  handle  of  the 
water-closet  was  held  up,  so  long  did  the  water  run  ; 
now,  however,  the  water- economising  plan  is  that 
when  the  handle  is  lifted,  no  more  than  about  two  or 
three  gallons  of  water  run  ofi"  to  flush  the  basin. 
Before  more  water  can  be  got  the  handle  must  be  first 
put  down  and  again  lifted.  This  rule  was  really  so  far 
necessary,  as  in  very  many  cases  parties  would  prop  up 
the  handles  of  their  water-closets  and  allow  the  water 
to  run  full  bore  for  hours  at  a  stretch. 

Fig.  172  is  a  vertical  sketch  of  a  double  cistern  with 
two  valves.    When  the  handle  of  the  water-closet  is 
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lifted  the  valve  in  the  smaller  division  opens,  and  the 
valve  in  larger  division  shuts,  consequently  all  tlie 
water  that  comes  is  what  is  contained  in  this  smaller 
division,  and  no  more  water  will  come  until  after  the 
handle  has  been  again  put  down  and  again  lifted. 
Consequently  to  save  people's  time  and  allow  good  and 
proper  flushing  of  the  water-closet  both  the  valves 
should  be  no  less  than  2^  in.  To  have  the  one  scarcely 
2  in.  and  the  other  only  about  1  in.  is  a  great  mistake, 
and  this  with  too  small  cisterns  has  tended  to  cause  dirty 
closets  and  pipes,  and  in  consequence  more  liability  to  a 

larger  amount  of  bad  health.  In 
some  cases  it  would  almost  appear 
that  the  saving,  real  or  imaginary, 
of  a  few  gallons  of  water  per  day — 
even  with  an  overflowing  foun- 
tain-head— was  of  much  more  con- 
sequence than  the  increase  of  the 
disease  and  death  rate  through 
sewage  gas  poisoning  from  foul 
pipes  and  drains.  The  real  waste 
of  water  is  not  the  quantity  used  to 
flush  a  closet  propei'ly,  but  the  con- 
tinuous leakages  from  cranes  and 
fittings  out  of  order.  In  order 
to  give  a  better  chance  to  the 
pan  being  filled  after  the  handle 
has  been  put  down,  the  service- 
pipe  leading  to  the  basin  from 
the  service-box  projects  up  into 
the  service-box,  as  shown  in  Fig.  172,  say  about  1  in., 
and  it  has  a  small  hole  in  its  side  close  to  the  bottom  of 
the  inside  of  the  service-box  ;  by  this  means  water  is 
expected  to  dribble  into  the  pan  and  fill  it  slowly 
up  after  the  handle  has  been  put  down.  Another 
thing  that  I  would  call  attention  to  in  connection 
with  the  service-box  of  Fig.  172  is  the  1  -j-in.  brass 
cleansing-screw  (the  same  as  used  for  the  traps  of 
kitchen  sinks)  shown  as  soldered  on  to  its  bottom  at  s. 
By  unscrewing  this  brass  cleansing- screw  any  foreign 
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matter  which  may  have  got  into  the  service -box  may 
easily  be  got  out ;  at  present  its  use  is  rare,  but  the  con- 
trary ought  to  be  the  case  where  service  boxes  are  used. 

Instead  of  the  double  cistern  with  two  valves,  "  waste 
not  "  valves,  which  close  of  themselves,  may  be  had  for 
fitting  into  single  cisterns.  Messrs  J.  Tylor  and  Sons, 
of  Loudon,  have  patented  one  of  this  sort  which  has  been 
largely  used  of  late.  A  still  more  ingenious  one  has 
been  brought  out  by  Mr.  Connell,  of  Messrs.  Wallace 
and  Connell,^  Glasgow.  In  this  the  action  of  lifting 
the  handle  gives  so  much  water  and  no  more,  thereafter 
upon  pressing  down  the  handle  so  much  comes  as  fills 
the  pan.  Both,  however,  at  present  have  the  same 
fault  in  niy  eyes,  viz.,  being  too  small,  and  so  not  allow- 
ing a  sufficient  quantity  of  water  to  come  quickly.  Mr. 
William  Ross,  of  Glasgow,  has  also  various  cheap 
"  waste-not "  valves. 

To  describe  all  the  various  styles  of  water-closets 
would  be  rather  a  difficult  task,  and  is  unnecessary 
here;  *  I  therefore  proceed  to  observe  that  in  settino- 
the  siphon-traps  of  the  water-closets,  as  per  Figs.  165^ 
167,  and  169,  the  centre  of  the  top  of  the  siphon-trap 
generally  is  the  centre  of  the  water-closet  basin  above 
It  and  m  placing  the  siphon-trap  into  its  position,  the 
plumber  must  see  that  it  is  in  its  right  place  and  at 
a  sufficient  distance  from  the  back  wall,  due  allowance 
bemg  made  for  the  thickness  of  the  plaster  or  wood 
lining  &c.    The  distance  of  the  centre  of  the  water- 
closet  basm  from  the  outside  face  of  the  back  linino-  is 
generally  about  12^  in.  or  13  in.,  or  perhaps  a  little 
more  and  if  outside  face  of  lining  be  2  in.  (say)  from 
the  stone  or  brick  wall  at  its  back,  then  the  distance  of 
the  centre  of  the  top  of  the  siphon-trap  from  the  stone 
wall  would  therefore  be  121  in.  +  2  in.  ==141  in  or 
so.    Or  again  when  it  is  simply  to  be  lime  on  brick, 
then  about  loj  m.  may  serve  between  the  face  of  the 
brick  and  the  centre  of  the  siphon-trap.    In  the  case 

Vndr^yl  T.^?T  f>         ^"^^e'^^  J-  Tylor  &  Sons',  Jenninga', 
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of  Fig.  170  the  centre  of  the  basin  is  not  plumb,  above 
the  centre  of  the  siphon-trap,  but  the  siphon-trap 
is  placed  about  10  in.  or  so  to  one  side,  as  shown  ;  the 
distance  out  from  the  back  wall  is,  however,  the  same 
in  both  cases.  After  the  siphon-trap  has  been  properly- 
fitted  into  its  place,  and  the  flooring  laid  above  and 
round  it,  the  plumber  generally  lays  down  a  lead  safe 
or  tray  about  2  ft.,  3  ft.,  or  4  ft.  long,  as  the  case  may 
be,  and  about  2  ft.  broad.  It  is  turned  up  all  around 
its  outer  edge,  to  the  height  of  2  in.  or  so.  Upon  this 
safe  the  trunk  of  the  water-closet  (Figs.  167,  169,  170) 

is  laid,  being  bedded  with 
i  putty  and  fixed  with  brass 

I  screws  or  nails;  the  basin  is 

also  bedded  with  putty,  or, 
in  the  case  of  Figs.  169  and 
170,  with  red-lead  or  ce- 
ment, while  the  connection 
between  the  basin  and 
"  service,"  or  supply-pipe, 
to  it  is  made  with  putty 
and  cement  formed  by 
melting  rosin  and  tallow 
together.  A  lead  or  tin 
''fan,"  or  water-spreader, 
is  also  fixed  to  the  inside 
of  the  basin  by  two  brass 
bolts  and  nuts,  so  as  to 
cause  the  water  to  rush 

rUUUU  Llic  uaoiJUL  v.^—   ^^^^  ^^^^^ 

for'SrlmarXsTaleld  fan  with  horn  is  sometimes 
put  on  outside,  i.e.,  when  there  is  no  earthenware  horn 
Instead  of  using  putty  and  cement,  Avith  a  strip  ot 
cloth  and  twine  to  make  the  connectmg-jomt  between 
the  basin  and  supply-pipe,  a  new  plan  is  to  use  a  tepered 
india-rubber  coupling  or  cone,  open  at  both  ends,  and 
about  2|  in.  long;  the  small  end  grasping  the  supply- 
pipe  and  the  larger  end  the  horn  of  tl^e  basin 
^  It  is  incumbent  upon  every  true  architect,  and  upon 
*  I  prefer  the  water  to  flow  out  at  both  sides  of  the  fan  men  only 
at  onSthereTs  greater  danger  of  flooding  should  valve  sticL. 


Fig.  173 

round  the  basin  and  cleanse  it.* 
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all  who  have  it  in  their  power,  to  see  that  the  water 
cistern  is  properly  protected.  One  style  of  doing  this 
■where  cisterns  are  so  placed  as  that  the  cistern  of  one 
flat  or  house  is  immediately  under  the  Avater-closet  in 
the  flat  or  house  above  it,  is  shown  by  Fig.  173,  where 
a  wooden  board,  n,  longer  and  broader  than  cistern, 
and  covered  with  lead,  is  fixed  in  above  the  cistern 
and  close  to  the  ceiling  at  its  back,  but  with  a  little 
inclination  downwards  and  outwards  to  the  front  as 
shown.  In  this  case,  supposing  the  water  closet  above 
to  be  out  of  order  and  overflowing,  then  any  foul 
water  coming  down  cannot  get  into  the  cistern  o, 
underneath,  but  instead  falls  down  beyond  it  and  on  to 
the  floor,  thus  at  once  giving  warning  that  something 
is  wrong.  From  inattention  to  what  I  am  referring  to, 
and  the  want  of  some  such  protection  as  the  board  n 
in  Fig.  173,  it  is  no  uncommon  circumstance  for  the 
occupants  of  houses  which  draw  their  whole  water 
supply  from  cisterns  situated  as  in  Fig.  173,  to  be  using 
water  tainted  with  the  droppings  from  the  water-closet 
above.  The  continuance  of  this  poison-my -neighbour 
system,  which  is  still  largely  in  use,  is  anything  but 
complimentary  to  those  who  have  it  in  their  power 
either  to  put  a  stop  to  it,  or  at  least  to  see  that  proper 
precautions  are  adopted. 

All  water-closets,  especially  in  dwelling-houses,  should 
be  fitted  up  where  the  daylight  can  reach  them,  and  if 
next  an  outer  wall  the  window  should  be  in  two  halves 
to  lift  up  and  down,  or  open,  like  an  ordinary  window, 
so  as  to  be  capable  of  being  used  for  ventilating 
purposes.  In  the  winter  continuous  ventilation  might 
be  secured  by  boring  a  number  of  oblique  holes  in  an 
upward  direction  in  the  bottom  or  sides  of  the  upper 
sash,  say  half-inch  or  so  in  diameter.  I  have  been  in 
the  habit  for  about  fourteen  years  back,  but  more 
especially  of  late,  of  boring  such  holes  in  windows  for 
ventilation.  Daylight  admitted  into  a  water-closet 
generally  insures  its  being  more  cleanly  kept. 
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We  now  come  to  treat  upon  baths.  The  simplest  style 
of  bath,  and  one  which  serves  its  purpose  very  well,  is 
the  wooden  one.  It  may  be  made  either  quite  square 
at  both  ends,  as  per  Fig.  174,  which  gives  longitudinal 
section,  or  one  end  may  be  sloped  as  per  Fig.  179. 
It  is  made  of  If-in.  wood,  planed  on  both  sides,  and 
jointed  as  per  Fig.  175,  the  ends  being  checked  or 


Fig.  174. 


inserted  into  the  sides  to  the  depth  of  about  f  in., 
white-lead  being  used  for  the  joints.  It  is  then  nailed 
together.  After  the  bath  has  been  made,  the  plumber 
has  to  fit  it  up,  which  may  be  done  in  various  styles. 
The  simplest  is  that  shown  by  Fig.  174,  where  the 
bath  is  filled  by  a  simple  bib-crane  p,  and  the  waste 
water  discharged  at  the  socket-grating  q.    Into  the 
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brass  socket- grating  Q,  a  ground  brass  plug  fits,  which 
is  put  in  when  the  bath  is  to  be  filled,  and  withdrawn 
when  it  is  to  be  emptied.    This  brass  plug  has  a  strong 
brass  chain  attached  to  it,  the  other  end  of  the  chain 
being  fixed  to  or  near  the  top  of  the  bath,    r  is  the 
3-in.  syphon- trap  underneath  the  bath,  while  s  is  the 
overflow-pipe  which  leads  into  the  safe-pipe,  t.  This 
safe-pipe,  t,  takes  any  water  away  which  may  fall  into 
the  lead  safe,  or  traj^  u,  should  the  bath  happen  to 
leak  at  the  bottom  or  seams.    The  lead  tray  is  set 
up  at  the  ends  and  sides  about  4  or  5  inches.    The  top 
of  the  lead  syphon-trap  just  under  q,  where  it  passes 
up  through  the  lead  safe,  is,  of  course,  soldered  round 
I  there  to  the  lead  safe.    Sheet  lead,  4  lbs.  per  square 
foot,  does  very  well  for  this  lead  tray.    When  fitting 
up  this  and  all 
other  plunge- 
baths,  the  plum- 
ber ought  to  be 
careful  to  see  that 
the  bath   is  so 
placed  as  that,  J 
upon   the  with- 


drawal  of  the 

plug,  all  the  water  runs  easily  out  of  the  grating  q. 
For  this  purpose,  the  end  of  the  bath  at  q  ought  to 
be  the  lowest,  while  the  othor  end  ought  to  be  raised 
up  a  little  higher.  In  the  case  of  Fig.  174,  three 
slips  of  wood,  each  about  6  ft.  long,  2i  in.  broad, 
and  about  1^  in.  thick  at  one  end,  regularly  reduced 
to  about  f  in.  thick  at  the  other  end,  should  be 
placed  underneath  the  bath.  These  slips  will  not 
only  give  the  bath  the  necessary  declivity  to  Q  (sup- 
posing the  floor  to  be  level),  but,  in  the  case  of  Fig. 
174,^  also  prevent  the  bottom  of  the  bath  from  lying 
soaking  in  any  water  which  might  get  into  the  lead 
safe  u.  Fig.  178  shows  cross-section  of  bath,  with 
the  wooden  slips  referred  to  under  it.  To  give  satis- 
faction. It  is  very  necessary  that  proper  brass  gratings 
are  put  m,  especially  for  the  bottom  one  at  q.  Fig.  176 
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shows  section  of  circular  brass  socket-grating  and  plug 
171  situ,  tlie  diameter  over  all  of  this  socket- grating, 
from  V  to  V,  being  5§  in.,  and  the  diameter  over  all  of 
the  plug  w  fully  3  in.  The  breadth  of  the  top  flange 
V  is  about  1  in. ;  it  has  four  holes  bored  and  counter- 
sunk in  it,  for  1  in.  brass  screws  to  fix  the  socket- 
grating  down  to  the  bath,  x  x,  Fig.  176,  is  the 
wooden  bottom  of  the  bath,  and  y  y  the  top  of  the 
lead  syphon-trap,  k.  Fig.  174 ;  or,  rather,  y  y  is  the 
top  of  a  short  piece  of  3:^-in.  lead  pipe  joined  on  to  the 
top  of  the  syphon-trap,  going  up  through  the  wood, 
and  bent  over  the  wood  and  under  the  brass  flange,  as 


shown.  Before  the  lead  is  bent,  or  worked  over,  it  is 
weU  coated,  on  the  side  next  the  wood,  with  white- 
lead,  so  as  to  make  a  tight  joint.  It  will  also  be- 
observed  that  at  v  v,  Fig.  176,  the  wood  is  checked 
down,  or  cut  out,  to  the  depth  of  f  in.,  so  that  after  the 
lead  has  been  turned  over,  and  the  brass  socket- grating 
put  in,  the  top  of  the  brass  may  be  rather  lower  than 
the  surface  of  the  bottom  of  the  bath,  which  allows  all 
the  water  to  run  ofi"  freely.  Fig.  177  shows  the  style  of 
the  brass  overflow  grating  used  for  the  wooden  bath  ;  it 
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is  6^  in.  long  by  2f  in.  broad  over  all,  and  |  in.  thick. 

The  wood  of  the  bath  is  checked  out  about  ^  in.  where 
it  o-oes,  thus  allowins-  for  the  thickness  of  the  lead  and 
brass,  so  that,  when  fixed,  the  face  of  the  brass  may  be 
flush  with  the  wood.  I  have  said  that  the  size  of  the 
brass  overflow-grating  is  6|  in.  by  2f  in.,  but  the  lead 
mouthpiece,  s',  Fig.  174,  while  also  of  oval  form,  is 
only  4|  in.  across  by  li  in.  Avide,  the  hole  cut  through 
the  wood  of  the  bath  being  made  to  fit  the  lead  mouth- 
piece, i.e.  about  5  in.  long  by  If  in.  wide. 

In  Fig.  174  only  one  crane  is  shown,  as  if  the  bath 
were  only  for  cold  water,  but  all  that  is  necessary  to 
make  it  serve  for  both  hot  and  cold,  is  simply  to  put  on 
p  hot  crane  (provided  you  have  hot-water  supply) 
.either  alongside  p.  Fig.  174,  or  else  at  the  other  end 
of  the  bath,  just  as  may  be  most  suitable.  These 
wooden  baths  do  not  require  to  be  lined  up  along  the 
front,  but  merely  up  the  ends,  or  if  the  bath  be  in  a 
corner,  up  the  one  end  ;  a  piece  of  wood  skirting,  how- 
ever, about  6  in.  broad,  goes  along  the  bottom  of  the 
front.  In  some  cases,  however,  and  especially  where 
the  wood  for  the  sides  is  put  on  in  two  pieces,  this  bath 
is  lined  up  the  front,  which  lining  hides  the  view  of 
the  seams  from  the  outside  ;  in  this  case  the  wood 
lining  should  not  be  put  on  close  to  the  wood  of  the 
hath,  but  should  be  kept  apart  about  half  an  inch,  so 
rthat  any  water  which  may  ooze  out  at  the  seam  may 
Itrickle  down  unchecked  into  the  lead  safe,  the  upstand 
:of  said  lead  safe  being  kept  back  from  the  wood  of  the 
hath  about  half  an  inch  or  so,  as  shown  at  u.  Fig.  174, 
ISO  as  to  allow  the  water  to  fall  into  the  safe  freely. 
iDue  attention  to  these  apparently  little  matters  often 
Inakes  all  the  difference  between  a  satisfactory  and  an 
unsatisfactory  job. 

_  Another  style  of  bath  largely  used  is  the  wooden  one 
lined  with  lead.  It  is  generally  shaped  as  per  Fig.  179, 
which  shows  longitudinal  section  of  it.  In  this  case 
the  wood  does  not  require  to  be  planed,  as  it  is  all  hid 
or  covered_  in.  A  common  size  is  6  ft.  over  all  in 
length,  which,  as  the  wood  used  is  1^  in.  thick,  gives 
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5  ft  9  m.  for  the  length  inside,  the  inside  breadth  and 
.depth  being  each  (say)  2  ft.     Sometimes  the  inside 
length  IS  more  than  5  ft.  9  in.,  and  also  often  less 
perhaps  5  ft.  6  in.,  or  5  ft.  4  in.    In  lining  this  bath 
with  lead,  the  lead  used  may  be  either  6,  7,  or  8  lbs. 


Fig.  179. 


per  square  foot,  as  the  case  may  be  ;  if  for  hot  water, 
it  is  better  to  be  strong.  For  cold  water  alone  the 
lead  used  is  often  only  5  lbs.  per  square  foot.  The 
plumber  cuts  out  the  lead  for  the  ends  and  bottom  all 
in  one  piece,  and  if  we  suppose  the  inside  length  of 
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tlie  bath  to  be  5  ft.  9  in.,  and  the  breadth  and  depth 
each  2  ft.,  then  the  length  of  the  lead  for  the  bottom 
and  the  ends  will  be  2  in.  +  2  ft.  +  4  ft.  +  2  ft.  3i  in. 
+  6  in.  +  2  in.,  which  gives  9  ft.  11  in.  by  2  ft",  as 
the  size  of  the  piece  of  lead  for  the  bottom  and  ends. 
The  two  pieces  of  lead  for  the  two  sides  are  then 
cut  out  in  shape,  as  per  Fig.  180,  the  greatest  length 
'  of  each  being  5  ft.  9  in.  along  the  top,  and  the  depth 
2  ft.  4-  2  in.  =  2  ft.  2  in.  The  length  along  the  bottom 
is  4  ft.    These  sides  being  fitted  to  the  bath,  and  the 


182 


Figs.  180,  181,  182,  and  1S3. 

edges  of  the  lead  planed  straight,  they  are  smudged 
down  each  side  and  along  the  bottom,  and  then  scraped 
all  along  the  edge  where  the  soldering  is  to  be,  about 
4  m  broad.  _  After  being  scraped,  the  cleansed  surface 
ot  the  lead  is  rubbed  over  with  grease  or  tallow.  The 
bottom  piece  of  lead,  being  also  smudged,  scraped,  and 
greased,  is  put  into  the  bath  first,  and  dressed  into  its 
place  properly,  after  which  the  sides  are  put  in  and 
tacked  all  along  the  site  of  the  soldering  with  |-in. 
tinned  iron  tacks,  one  being  put  in  between  the  edges 
ot  the  lead  at  every  4  in.  or  so.    After  each  side  of  the 
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bath  has  been  soldered,  or  "  wiped,"  small  pieces  of 
sheet  lead,  each  2  in.  square,  are  soldered  into  the  top 
corners  of  the  bath  with  a  copper  holt,  to  make  up  the 
deficiencies  of  the  lead  there,  caused  by  said  lead  being 
folded  back  over  the  top  edge  of  the  bath.  The  bath 
is  now  ready  to  be  fitted  up,  and  instead  of  doing  it 
as  per  Fig.  174,  we  shall  suppose  it  is  to  have  a  rod- 
pipe,  ground  brass  valve,  and  hot  and  cold  water 
supply,  and  also  cold  water  shower-bath  above.  As  in 
this  case  the  waste-pipe  of  the  bath  is  to  be  discharged 
into  the  soil-pipe,  z, 

at  z,  as  shown,  for  that  purpose.    The  first  thing  to  be 
done  is  to  put  in  the  3-in.  syphon-trap.  A,  Fig.  179, 
with  the  3-in.  waste-pipe,  b,  attached ;   but  before 
doing  so,  the  socket  of  the  valve,  c.  Fig.  179,  has  to  be 
soldered  in,  and  also  the  branch,  d,  to  the  bath,  like- 
wise portion  of  bath  overflow-pipe  sufficient  to  go  up 
through  the  floor,  as  at  e.     As  will  be  seen  from 
Fig.  179,  the  branch  t>,  to  the  bath,  joins  in  at  the  end 
next  the  syphon-trap,  a  little  above  the  valve.  ^  In 
order,  therefore,  that  it  may  have  something  to  join 
into,  when  the  valve  socket,  c,  is  put  into  the  top  of 
the  syphon-trap,  about  7  in.  or  8  in.  of  3-in.  lead 
pipe  is  soldered  on  to  the  top  of  the  lead  syphon-trap 
along  with  the  valve-socket ;  this  7  in.  of  3-in.  pipe, 
while  it  has  the  branch  pipe  d,  which  goes  under  the 
floor,  inserted  into  it,  must  also  be  left  of  sufficient 
length  thereafter  to  pass  up  through  the  floor  and  be 
flanged  back  about  |  in.  on  the  floor,  after  the  flooring 
has  been  laid.    This  flanging  back  after  the  flooring  is 
in  helps  to  support  the  syphon-trap  (the  joiner  must  be 
ordered  to  fit  his  flooring  neatly  and  properly  around 
the  pipes,  rounding  ofi"  the  sharp  edge  of  the  wood 
wherever  the  lead  has  to  be  turned  over  it),  and  to  tliia 
part  flanged  back  the  bottom  of  the  rod-pipe,  r,  is  after- 
wards soldered,  as  at  G.    This  rod-pipe,  f  (so  called 
because  the  rod  or  wire  of  the  valve  works  up  througn 
it),  is  a  piece  of  3-in.  lead-pipe,  about  2  ft.  2  m  long. 
Tn  situ,  its  top  is  level  with  the  top  of  the  bath,  and 
should  the  depth  of  the  bath  be  either  more  or  less  than 
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2  ft.,  its  length  must  of  course  be  in  proportion.  The 
sheet  lead  used  for  these  pipes  ouglit  not  to  be  less  than 
6  lbs.  per  square  foot,  and  may  with  advantage  be  7  or 
8  lbs.    The  same  may  be  said  of  the  lead  for  the 
syphon-trap  and  the  waste-pipes.    Before  the  rod-pipe 
is  set  into  its  place,  it  has  first  to  be  mounted  with  the 
hot  and  cold  water-cranes,  h  h.    These  in  Fio-.  179  are 
two  stuffing  stop-cocks  with  ground  keys  (when  of  good 
brass  and  properly  fitted  they  do  well  for  pressures 
about  or  under  2U  jpt. ;  for  higher  pressures  screw-down 
or  valve-cocks  can  be  used),  one  end  of  each  being  in- 
serted into  and  soldered  to  a  piece  of  1-in.  lead-pipe,  of 
say  10  lbs.  per  yard,  and  18  in.  long.    The  two  cranes 
jbemg  soldered  to  1-in.  pipe,  after  the  pipes  have  been 
bent  mto  the  harp  shape  shown,  the  top  ends  of  the 
pipes  are  soldered  up,  and  the  pipes  afterwards  joined 
to  the  rod-pipe  at  i  i ;  and  in  order  to  keep  the  cranes 
steady,  the  backs  of  the  1-in.  pipes  next  the  rod-pipe, 
at  the  height  where  the  cranes  are  joined,  are  attached 
to  the  rod-pipe  by  being  "  bolted  "  or  soldered  thereto. 
Ihe  overflow-pipe  j,  made  of  2-in.  lead  pipe,  is  also 
pmed  to  the  rod-pipe,  being  attached  from  about  4  to 
b  in.  down  from  the  top.    After  all  these  have  been 
joined  to  the  rod-pipe,  the  rod-pipe  is  tiien  fixed  into 
Its  place  by  being  soldered  at  g,  while  the  overflow-piioe 
is  also  soldered  at  k.    The  hot  and  cold  cranes  are  then 
attached  to  their  respective  supply-pipes.    In  order  to 
show  the  principle  of  fitting  up  rod-pipes  as  clearly  as 
possible,  I  have  drawn  Fig.  179  with  the  rod-pipe  and 
the  two  cranes  end  on  to  the  end  of  the  bath,  but  in  my 
experience  the  rod-pipes  and  cranes  are  more  generally 
htted  up  across,  or  along  the  end  of  the  bath  ;  the  rod- 
pipe  being  placed  quite  close  to  the  end  of  the  bath,  and 
the  overflow. p,pe,  in  place  of  bonding  out  from  the  rod- 
no?^.'''  ?Y     t^'^''  P^-^tty  close  to  it- 
iJnX  W""-  Y''''''  two' cranes  being 
^Zf  I  hr^'^^'^f                 back  and  one  at  the 
.ront  while  the  ovcrflow-p,pe  is  attached  to  one  side  of 
he  rod-p,pe  the  other  side  of  the  rod-pipe  being  close 
the  end  of  the  bath  ;  however,  the  priiciple  iS  each 
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case  is  tlie  same.    The  pipe  shown  at  L,  Fig.  179,  is  a 
ventilating  pipe  for  the  bath  waste-pipe  ;  it  is  here 
shown  joined  to  the  soil-pipe,  but  it  may  be  carried 
up  independently  to  the  roof;  1-in.  lead  pipe,  8  lbs.  to 
the  yard,  will  serve  for  this  purpose,  or,  if  the  expense 
is  not  grudged,  IJ-in.  pipe  maybe  put  in  in  preference. 
The  use  of  this  pipe  l  is  to  prevent  the  rush  off  of  the 
water  from  emptying  the  syphon-trap,  in  addition  to 
ventilating  the  pipe  b.    With  small  waste-pipes  there 
is  great  danger  of  the  syphon-trap  being  emptied, 
especially  where  there  is  no  ventilating  pipe  in,  but 
with  large  waste-pipes  there  is  much  less  danger. 
In  tenemental  houses,  where  a  bath  is  fitted  up  for  each 
house  on  each  fiat,  the  bath  in  one  house  or  flat  being 
perpendicular  with  the  bath  in  other  houses  above  or 
below,  if  it  is  not  wished  to  join  the  ventilating  pipe  l 
to  the  soil-pipe,  a  H-in.  hand-made  lead  pipe,  or  even 
a  2-in.  pipe,  may  be  carried  up  all  the  way  to  the  roof 
from  the  lowest  bath,  the  l^-in.  ventilating  pipes  of  the 
other  bath  syphon-traps  branching  into  it.    After  the 
rod-pipe  and  its  fittings  have  been  put  in,  the  bath 
may  then  be  lifted  into  its  site  (in  many  cases,  of 
course,  the  bath  is  set  in  before  the  rod-pipe,  and  in 
Fig.  179  the  pipes  under  the  floor  being  all  in,  it 
matters  little  whether  the  rod-pipe  or  the  bath  be  put 
in  first) ;  but  before  doing  so,  a  hole  3i  in.  in  diameter 
has  first  to  be  cut  at  m,  Fig.  179.    After  bemg  cut 
right  through,  the  lead  inside  and  around  this  hole  is 
lifted  up  a  little  by  the  plumber  and  the  wood  cut 
away  in  a  sloping  style  for  about  f  in.  back  all  round 
the  hole,  the  lead  is  then  dressed  down,  smudged  and 
cleaned,  and  the  bath  then  lifted  into  its  place.  When 
there,  the  top  part  of  the  branch  d,  Fig.  179,  bemg  cut 
to  the  necessary  height,  it  is  flanged  back  about  s  m. 
at  M,  and  the  brass  rose  grating,  being  tinned  at  edge, 
covered  with  paper  temporarily  and  put  down,  one 
soldering  joins  the  lead  bottom  of  the  bath,  the  lead 
pipe  P,  and  the  brass  grating  altogether  at  m.  l<ig. 
181  shows  a  common  style  of  this  brass  rose-grating. 
It  is  simply  a  brass  perforated  disc  about  3^  m.  m 
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diameter,  and  about  |  in.  thick.    It  is  generally  cast. 
The  plumber's  work  of  the  plunge-bath  being  thus  far 
finished,  the  shower-bath,  n.  Fig.  179,  is  next  put  up, 
being  attached  to  the  bottom  of  the  cistern.    It  may 
be  either  a  round  one,  1  ft.  in  diameter,  or  else  oval, 
and  about  1  ft.  6  in.  by  11  in.    o  is  the  |-in.  air-pipe 
which  allows  the  shower  to  empty  after  the  valve  p  has 
been  let  down  ;  q  is  2-in.  or  2|-in.  lead  valve-pipe 
attaching  the  shower  to  the  cistern  ;  R  is  an  iron  lever, 
supposed  to  be  screwed  to  a  wood  board  laid  across  the 
cistern,  while  s  is  the  cord  and  pull  by  which  to  work 
the  shower.    When  s  is  pulled  down  it  lifts  the  valve 
p,  and  the  water  falls ;  when  s  is  let  go  the  valve  p 
I  shuts  and  the  water  stops.    Fig.  182  shows  top  view  of 
a  brass  index-plate  for  the  working  apparatus  of  the 
plunge-bath  fittings,  with  the  two  lever  handles  of  the 
cranes,  and  the  brass  knob  for  the  working  valve  ;  the 
index-plate  is  put  on  after  all  the  pipes,  &c.,  are  covered 
in,  and  the  woodwork  of  the  bath  finished.  In  Fig.  17S 
it  is  put  on  at  t.    Fig.  183  shows  the  valve  knob — 
marked  "  waste  "  on  the  index-plate — in  position  when 
the  valve  is  lifted  up  or  open,  the  small  pin,  w,  being 
turned  into  a  notch  cut  for  it  to  rest  on ;  when  the  knob 
is  lowered  to  shut  the  valve,  the  pin,  w,  slides  down  in 
the  slit  cut  for  it  in  the  brass  tube  x.  Fig.  183.  - 

At  u.  Fig.  179,  it  will  be  observed  that  the  lead 
stands  up  J  in.  at  the  back  of  the  wood  lining  v ;  this 
is  to  jDrevent  any  water  getting  down  the  back  of  the 
plunge-bath  or  going  on  the  floor  when  the  shower-bath 
is  used.  Fig.  179  being  longitudinal  sectional  view, 
the  wood  lining,  v,  which  is  put  up  between  the  top  of 
the  plimge-bath  and  the  wood  lining  of  the  bottom  of 
the  cistern,  though  only  shown  there  at  the  end  of  the 
bath,  is  also  carried  round  about  2  ft.  on  each  side  of 
the  bath. 

i  In  reference  to  the  simple  wooden  bath  and  also  the 
wooden  bath  lined  with  lead  treated  on  above,  it  must 
be  clearly  understood  that  in  fixing  on  the  bottom,  the 
boards  forming  the  bottom  must  be  put  on  across  the 
bath  :  this  may  be  inferred  from  Fig.  178.  Sometimea 
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the  joiner,  without  thinking,  puts  on  the  bottom-hoards 
longitudinally,  but  that  is  wrong.  For  wooden  bath, 
such  as  Fig.  174,  the  bottom-boards  should  be  jointed 
as  per  Fig.  184,  which  gives  sectional  view,  a  slip  of 
wood  or  "  feather  "  being  inserted  in  the  centre  of  the 
joint,  as  shown,  and  white  lead  also  used.  The  same 
should  be  done  with  the  sides  and  ends  where  the 
boards  are  not  put  on  all  in  one,  i.e.  of  the  full  depth. 
In  cases  where  the  floor  under  the  bath  is  off  the  level, 
and  especially  when  the  dip  is  away  from  and  not  to- 
wards the  safe- 
pipe,  to  prevent 


Fig.  184. 


5  water  lying  in 
such  safes  as 
shown  in  Fig. 
174,  before  laying  down  the  lead  safe  cause  the  joiner 
to  lay  down  wooden  boarding  under  it ;  e.g.,  if  the  floor 
were  off  the  level  ^  in.  in  the  6  ft.,  then  the  joiner 
makes  his  boarding  full  size  of  sole  of  safe,  and  about 
I  in.  thick  at  one  end,  and  regularly  diminished  to 
i-th  at  other  end,  as  per  Fig.  185.  In  Fig.  179,  there 
is  shown  the  way  in  which  the  hot  and  cold  water  was 
generally  admitted  into  bath  when  the  bath  had  a 
rod-pipe;  now,  however,  in  many  places,  since  our 

water  companies  have 
begun  to  take  more 
interest  in  the  unneces- 
sary waste  of  water, 
instead  of  the  water 
being  allowed  to  enter 
the  rod-pipe  as  shown  at  i  i,  Fig.  179,  it  must  either 
enter  the  bath  near  the  top,  as  at  y,  Fig.  186,  or  near 
the  bottom,  say  at  z,  Fig.  186.  In  other  cases  it  may  be 
made  to  flow  in  over  top  of  bath,  so  that  should  either  or 
both  cranes  be  leaking,  the  leakage  may  be  at  once  seen. 
This  style  of  filling  the  bath  with  water  does  not,  however, 
interfere  with  the  fitting  up  of  the  rod-pipe  in  all  other 
respects,  as  shown  at  Fig.  179  ;  all  the  diff"erence  is 
that  the  connections,  or  joints,  at  i  i.  Fig.  179,  are  done 
away  with,  and  the  supply  enters  the  bath'directlj^  as 
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shown  at  y,  Fig.  186,  instead  of  first  down  rod-pipe 
and  then  rising  up  through  bottom  of  bath  like  a  foun- 
tain, as  is  the  case  in  Fig.  179.    In  the  case  of  Fig. 
179,  however,  the  water  enters  the  bath  with  less  noise, 
1  and  less  steam  is  also  given  off  than  in  the  case  of  Fig. 
I  186.    Fig.  186  shows  an  enamelled  iron  bath  fitted  up 
with  rod-pipe  and  hot  and  cold  water  supply,  the  supply, 
as  stated  above,  entering  through  end  of  bath  near  top,  as 
I  at  y,  the  waste  water  being  discharged  through  waste- 
pipe  A,  at  bottom,  b  b  is  lead  safe  under  bath  (I  consider 
that  when  iron  baths  are  fitted  up  with  rod-pipe  and 
valve  it  is  proper  to  put  lead  safes  under  them),  c  is 
1  safe-pipe,  or  pijje  which  takes  away  any  water  which 
I  may  fall  into  the  safe.    To  prevent  any  chance  of 
water  coming  back  and  overflowing  up  this  safe-pipe  c 
■  — say  during  frost— when  the  bath  is  being  emptied,  it 
might  be  arranged  for  it  to  go  out  independently  of  the 
bath  waste-pipe  or  trap,  and  to  have  a  syphon-trap  for 
itself.    If  discharging  into  or  over  the  drain,  to  prevent 
bad  smell  or  cold  draughts  coming  back,  keep  small 
syphon-trap  charged  by  means  of  a  small  pipe  led  from 
the  top  of  J,  as  per  dotted  line     so  that  when  the  bath 
is  being  filled,  a  little  water  runs  into  small  syj)hon- 
trap.    Tinned  brass  wire  gratings  should  be  put  on  at 
mouths  of  pipes  c  and  n,  Fig.  186.    d  is  3-in.  lead  rod- 
pipe,  and  E  2-in.  overflow-pipe,  f  and  g  are  |-in.  Lam- 
bert^s  hot  and  cold  water  valve-cranes,  with  weighted 
levers.  When  the  knob  h,  Fig.  186,  is  lifted,  it  raises  the 
lever  of  hot  crane  f,  and  hot  water  flows  into  bath 
through  pipe  at  y.    When  knob  i  is  lifted,  cold  water 
enters  bath  at  y,  and  when  both  h  and  i  are  lifted  at 
the  same  time  the  hot  and  cold  water  mix  together  in 
pipe  J,  and  flow  out  in  one  stream  at  y.    k  is  knob  of 
waste-valve  :  when  it  is  raised  the  bath  empties,  and 
when  it  is  let  down  the  bath  can  be  filled.    These  three 
knobs,  H,  I,  and  k,  all  work  on  the  same  principle  as 
that  shown  in  Fig.  183.    In  the  sketches  hitherto 
given  the  knobs  are  all  shown  as  working  perpendicu- 
larly, but  they  can  also  be  made  to  work  horizontally 
—being  pulled  out  instead  of  lifted— when  desired,  the 
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pipes  being  fitted  in  to  suit.  Figs.  222  and  226, 
iarther  on,  show  views  of  knobs  and  pulls  which  work 
horizontally,    l,  Fig.  186,  is  piece  of  12  lb.  1-in.  lead 


Figs.  186,  187,  and  188. 


pipe,  connecting  the  outlets  of  the  hot  and  cold  cranes. 
J  is  also  piece  of  12  lb.  1-in.  lead  pipe,  joined  to  L  at 
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one  end  and  to  the  bath  at  other  end,  at  y.  m  m  are 
the  inlets  of  cranes,  to  which  the  suj)ply-pipes  may  be 
joined  in  various  ways.  In  order  to  fix  these  cranes,  F 
and  G,  they  are  screwed  to  a  piece  of  wood  fixed  up 
firmly  at  the  back  of  each.  It  will  also  be  observed  in 
Fig.  186  that  a  lead  safe  is  shown  under  the  cranes 
with  safe-pipe,  n.  Of  course  the  style  of  fitting-up  in 
Fig.  186  is  much  more  complicated  than  that  shown  in 


Fiff.  174  or  in 


Fig. 


192  ;  but  it  must  be  remembered 


things  are 


that,  while  there  are  many  who  wish  their  baths  fitted 
up  as  simply  and  cheaply  as  possible,  there  are  others 
who  are  ready  to  pay  ten  times  as  much  if 
made  to  please  them,  and  who,  not 
content  with  the  hot  and  cold 
supply  to  bath,  as  shown  in  Fig. 
186,  will  also  have  other  three, 
five,  or  more  cranes,  &c.,  besides ; 
say  one  cold  for  drinking,  hot  and 
cold  for  spray  bath,  and  hot  and 
cold  cranes,  with  india-rubber  pipes 
attached,  for  directing  water  to 
any  part  of  the  body  where  wished. 
These  latter  are  useful  in  rheumatic 
complaints.  Fig.  187  shows  sec- 
tion of  brass  grating,  o,  Fig.  186, 
in  situ.  It  must  be  made  to  fit  the 
hole  left  in  bottom  of  bath  for  it ; 
this  must  be  especially  attended  to 
in  the  case  of  enamelled  iron 
baths,  for  any  attempt  made  to  enlarge  the  hole  after- 
wards, or  cut  a  new  one,  injures  the  enamel.  Fig.  188 
is  top  view  of  this  brass  grating.  It  is  about  3 
in  diameter  over  all.  p  p.  Fig.  187, 
of  grating  projecting  down  through  bottom  of  bath 
and  screwed  on  the  outside.  Underneath  Q  Q  (that 
is  between  brass  flange  and  bottom  of  bath,  R  r) 
a  bedding,  saj  of  red-lead  and  hemp,  or  other  suitable 
material,  is_  placed,  s  s  is  strong  brass  ring  screwed 
inside.  It  is  soldered  to  lead  waste-pipe  t  t,  the  brass 
grating  being  screwed  into  s  s  after  bath  is  in  its  place. 


Fiffs.  189  and  190. 


m. 

horn 
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Fig.  189  is  the  brass  coupling  used  at  y,  Fig.  186, 
where  the  supply  enters  bath  ;  u  u  is  the  back,  or  jam- 
nut  ;  the  tail  at  v  v  is  left  |)lain,  so  that  lead  supply-pipe 
may  be  soldered  to  it.  The  internal  diameter  of  this 
coupling  is  1  in.,  and  its  length  about  3  in.  Fig.  190 
is  another  style  of  same.  When  an  iron  bath  is  fitted 
up  with  a  simple  brass  socket-grating  and  plug  (as  per 
bath  in  Fig.  192),  then,  in  place  of  the  overflow  on  the 
rod-pipe,  brass  couplings — with  gratings  added — such 
as  Figs.  189  or  190,  may  serve  for  the  overflow;  they 
should  be  made  larger,  however. 

Where  baths  are  fitted  up  near  water-closets  it  is 
far  too  often  the  case  to  lead  the  bath  waste-pipe  into 
the  soil-pipe.  This  plan  is  open  to  various  objections,  and 
especially  where  hot-water  is  led  on  to  the  bath.  It  is 
a  great  improvement  to  keep  the  waste-pipe  apart  from 
the  soil-pipe,  by  causing  the  former  to  either  discharge 
above  ground  over  a  fire-clay  trap,  or  else  underground, 
into  one  of  my  4  in.  disconnecting  ventilating  traps. 
This  plan  not  only  prevents  the  discharge  of  the  closet 
sucking  the  water  out  of  the  bath -trap  by  siphon  action, 
but  also  leaves  no  chance  of  sewage  gas  from  the  soil- 
pipe  getting  into  or  out  of  the  bath  waste-pipe.  Much 
disease  and  death  have  occurred  through  the  empty- 
ing of  bath  or  basin  water  traps  by  the  siphon  action 
of  discharging  closets  debouching  into  the  same  pipe  ; 
especially  has  this  been  the  case  in  connection  with 
closets  of  the  Bramah  type. 


CHAPTER  XVII. 


Cisterns  for  Hot  and   Cold  Water,  also 
Hot- Water  Tanks. 

Having  so  far  treated  upon  baths,  we  would  here  say  a 
few  words  about  the  hot  and  cold  water  cisterns,  &c.,  in 
connection  with  them.  Fig.  191  shows  a  style  that 
has  been  in  use  for  many  years,  w  being  the  hot- water 
cistern  and  x  the  cold-water  one. 

The  hot  cistern  should  be  a  little  taller  or  higher 
than  the  cold  one,  because  the  hot  water  is  lighter  than 
the  cold.  Y,  Fig.  191,  is  1-in.  or  l^-in.  lead  pipe  lead- 
ing the  water  from  x  into  w.  Upon  the  top  of  Y,  in 
hot  cistern  w,  a  light-hinged  valve  is  soldered,  which 
allows  the  cold  water  from  x  to  pass  into  w,  but  pre- 
vents the  water  from  yv  passing  back  into  x.  z  is  |-in. 
9  lb.  lead  pipe  leading  the  water  down  to  the  boiler  A. 
B  is  12  lb.  1-in.  lead  pipe  leading  hotwaterupfrom  boiler.* 
Upon  the  top  of  hot  pipe  B  a  light-hinged  valve  is 
placed,  which  shuts  when  the  hot-water  crane  c  is 
opened,  thereby  causing  the  hot  water  to  be  drawn  from 
the  boiler.  d  is  cold  supply-pipe  to  bath  and  E  cold- 
water  crane.  These  two  cranes  in  this  case  are  two 
pillared  screw-down  stop-cocks,  with  round  or  octagon 
knobs,  or,  better  still,  four-pronged  knobs  for  handles. 
Lambert's  cranes  are  largely  used  for  these,  but  the 

♦  Of  course  these  sizes  are  not  compulsory,  for  both  pipes  may  be 
only  f  in.  internal  diameter,  or  both  may  be  1  in.,  or  even  more  if 
wished  or  necessary  ;  the  flow  of  the  hot  water  is  often  more  satis- 
factory, however,  when  the  outlet  pipe  from  the  boiler  is  larger. 
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ac- 


great  fault  with  Lambert's  stop  and  bib-cranes  is  that  the 
working  screws  so  often  give  way,  and  few  things  are  more 

common  in  manv 


plumbers' 
counts,  than  "new 
bush  and  screw  for 
Lambert's  crane." 
It  is  surely  within 
the  power  of  our 
brassfounders  to 
remedy  this,  and 
so  to  make  this 
"bush and  screw" 
that  it  will  stand 
better  and  not  be 
so    easily  over- 
hauled  as   it  so 
often  is.    For  cold 
water  especially, 
and  for  strong 
pressures,  I  know 
of  no  bib-cranes 
which  give  more 
satisfaction  than 
Gruest  and 
Chrimes'  style  of 
screw-down  ones. 
It  is  a  rare  thing 
to  see  their  screws 
overhauled.  For 
ball-cranes,  how- 
ever, Lambert's 
jDatent   seems  to 
be  the  general  fa- 
vourite.    A  com- 
mon   fault  with 
them  is  to  put  on 
too  small  balls  at 
first,  which  have 


191  and  192. 


afterwards  to  be  taken  off  and  larger  ones  put  on ;  better 
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therefore  to  put  on  good-sized  balls  at  first.  With 
a  good  pressure,  a  f-in.  Lambert's  ball-crane  with 
a  7-in.  tinned-copper  ball  works  well.  F,  Fig.  191, 
is  ball-crane,  and  g  g  overflow  pipes.  In  reference 
to  these  overflow-pipes,  and  also  the  _  steam-pipe  H,  it 
must  be  seen  that  they  are  so  put  in  as  that  there 
will  be  no  chance  of  bad  air  coming  back  or  up 
throuo-h  them  to  contaminate  the  water  in  the  cis- 
terns.'^ In  the  case  of  the  hot  cistern  w.  Fig.  191, 
which  is  covered  in  on  the  top,  if  bad  air  gets  in  either 
through  H  or  G  it  accumulates  and  in  time  taints  the 
water  very  badly.  I  had  pretty  strong  evidence  of 
this  sometime  ago — viz.  at  the  beginning  of  June, 
11875 — wheji  requested  by  Dr.  Fergus  to  examine  a 
number  of  the  better  class  of  houses  at  Crossbill, 
near  Glasgow  (the  scene  of  the  late  typhoid  fever 
epidemic),  and  in  one,  the  first  I  think  we  went  into, 
complaint  was  made  of  the  bad  quality  of  the  hot  water. 
A  tumblerful  was  drawn  ofl"  and  smelt,  when  the  odour 
given  ofi"  was  found  to  be  quite  fetid.  Upon  examina- 
tion, this  was  discovered  to  be  caused  by  the  steam-pipe 
of  the  hot-water  cistern  being  led  back,  or  connected 
into  the  side  of  the  water-closet  soil-pipe,  instead  of 
being  carried  out  directly  to  the  outer  air.  One  curious 
point  in  connection  with  this  case  was  that  the  bad  plan 
of  connecting  the  steam-pipe  to  the  soil-pipe  necessitated 
a  great  deal  of  work,  and  considerable  expense,  whereas, 
had  the  proper  plan  been  adopted  of  carrying  up  the 
Bteam-pipe  to  the  outer  air,  it  might  have  been  done  at 
one-third  of  the  expense.  This,  and  various  other 
matters  which  have  turned  up  within  my  own  practice, 
force  me  to  observe  that  all  interested  in  sanitary 
matters  must  get  a  better  knowledge  of  plumber's 
work,  oi  the  effect  of  water  in  motion,  and  of  the  various 
arrangements  of  the  soil-pipes,  waste-pipes,  and  drains 
of  our  houses  than  they  as  yet  generally  seem  to 
possess.  Of  course  they  may  retort  upon  me — And 
where  can  we  get  it  ?  To  which  I  feel  bound  to  answer 
that  it  is  difficult  to  get.  At  the  same  time,  however, 
I  may,  perhaps,  be  excused  for  here  adding  that  a  careful 
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perusal  of  this  little  treatise  may  possibly  help  to  su])plv 
that  knowledge,  at  least  in  part. 

_  To  come  back  to  Fig.  191,  we  see  that  the  steam - 
pipe  H  is  correct  as  it  goes  right  up  through  the  roof. 
Had  the  cistern  w,  however,  been  a  long  way  from  the 
roof  but  near  a  back  wall  say,  then  all  that  was  neces- 
sary would  be  that  a  hole  should  be  cut  through  the 
back  wall,  about  a  foot  or  so  higher  than  the  cistern, 
and  the  steam-pipe  h  carried  up  and  out  through  that 
hole.  As  w  is  a  cistern  and  not  a  close  tank,  no  water, 
but  only  steam,  can  come  out  at  the  pipe  h.  In  the 
case  of  Fig.  192,  which  has  a  close  pressure  tank  k, 
both  steam  and  water  may  come  out  at  the  steam  or 
expansion  pipe  o,  consequently  the  outlet  of  o  must  be 
so  placed  as  that  there  will  be  no  danger  of  any  person 
being  burnt  when  the  water  happens  to  boil.  I  may 
here  caution  servants  and  even  mothers  not  to  allow 
mther  laziness  or  thoughtlessness  to  cause  them  to  use 
the  water  from  the  boiler  instead  of  the  kettle  in  pre- 
paring the  children's  food.  What  is  good  enough  for 
washing  may  not  be  quite  so  good  or  safe  for  drinking. 

In  regard  to  the  overflow-pipe  g,  in  the  hot  cistern 
w.  Fig.  191,  it  in  this  case  may  be  led  out  from  the 
bottom  of  the  hot  cistern  and  up  through  the  bottom  of 
the  cold  one  in  a  similar  manner  to  the  way  in  which 
the  pipe  y  is  put  in.  To  meet  the  objection  that  may 
start  up  that  the  hot  water  might  overflow  back  into 
the  cold  cistern  x,  that  might  be  pretty  well  prevented 
by  keeping  the  hot  cistern  3  in.  higher  than  the  cold 
one  and  its  overflow-pipe  being  from  1^  in.  to  2  in. 
lower — i  e.,  that  the  hot  overflow-pipe  is  from  1  in.  to 
I5  in.  higher  than  the  top  of  the  cold  cistern, — then 
there  would  be  little  if  any  chance  of  hot  water  ever 
coming  back  into  x  through  the  overflow-pipe.  The 
hot-water  cistern  w.  Fig.  191,  as  we  have  said  above, 
is  covered  in,  and  it  has  a  2-in.  lead  or  zinc  steam-pipe 
led  out  to  the  roof.  The  top  covering  of  this  cistern, 
which  may  be  of  wood,  is  so  put  on  as  to  be  readily 
movable,  at  least  in  part,  i.  Fig.  191,  is  12  lb.  1-in. 
lead  pipe,  with  1-in.  ground  stop-cock  on  it  for  cleans- 
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ing  or  scouring  out  the  boiler  ;  the  outlet  of  this  1-in. 
pipe,  I,  must  eitlier  join  the  drain  or  some  waste-pipe,  or 
else  be  discharged  above  the  ground  where  it  can  do  no 

I  harm,  just  as  maj'-be  most  suitable  in  the  circumstances. 
J,  Fig.  191,  is  cross  section  of  bath,  the  waste-pipes, 
&c.,  of  which  may  be  fitted  up  either  as  those  in  Fig. 
186,  or  in  the  simple  style  of  Fig.  192.  When  setting  in 
the  boiler  A,  Fig.  191,  the  end  from  which  hot-water 
pipe  is  led  out  should,  if  anything,  be  kept  the  highest, 
and  the  hot  pipe  b,  or  rather  its  coupling,  should  not 
project  down  into  the  boiler,  or  if  it  does  project  down 
a  little,  a  slit  should  be  filed  out  on  each  side  of  it.  I 
mention  this,  because  when  these  precautions  are  ne- 

I  glected,  and  the  steam  thereby  prevented  from  having 
free  exit  np  the  hot  pipe,  disagreeable  noises  are  often 
caused  when  the  boiler  gets  heated  up  In  regard  to 
the  hot  and  cold  pipes  from  and  to  the  boiler,  they 
should  not  be  allowed  to  sink,  or  to  "  bag "  down 
anywhere,  but  should  have  as  regular  an  inclination  in 
every  part  of  their  course  as  circumstances  will  allow  ; 
lowest  next  boiler,  and  ascending  upwards  from  it. 
When  being  carried  horizontally  in  any  part  of  their 
course,  the  pipes  should  then  be  laid  on  a  board  or 
boards,  properly  supported  or  fixed,  said  boards  having 
as  much  of  a  dip  or  inclination  down  towards  the  boiler 
as  possible.  This  helps  to  prevent  explosions,  as  it 
allows  the  heated  water  and  any  steam  to  rise  up  the 
pipe  easily  and  naturally.  The  style  shown  in  Fig. 
191,  if  carried  out  as  I  have  stated,  is  pretty  safe  in 
frosty  weather,  for  if  fire  be  kept  on,  the  boiler  pipes  z 
and  B  are  both  kept  warm  throughout  their  entire 
length  from  the  movement  of  the  water.  For  greater 
safety,  however,  it  is  well  to  wrap  up  pipes  to  and  from 
boiler  with  felt  (in  fact  as  a  defence  from  frost  this  is 
good  for  all  pipes).  To  ascertain  if  the  boiler  is  being 
supplied  pi'operly,  open  the  hot  crane  at  the  kitchen 
sink  or  bath,  and  let  it  run  a  minute  or  so.  This 
should  always  be  done  after  the  cleansing-cock  i.  Fig. 
191,  has  been  used,  (due  lime,  five  or  ten  minutes  or  so, 
being  allowed  for  the  boiler  to  fill  up),  for  no  fire 
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should  be  on  when  the  boiler  is  empty,  and  no  water 
should  be  allowed  to  enter  an  empty  boiler  when  the 
boiler  is  hot.  As  regards  the  site  of  baths  in  houses, 
they  should  never  be  fitted  up,  as  we  may  often  see 
them,  right  above  the  principal  rooms,  for  as  accidents 
will  hapj)en,  and  pipes  will  burst  or  overflow  occasion- 
ally from  various  causes,  the  damage  done  in  such 
cases  is  sometimes  great.  In  Fig.  192,  no  hot  cistern 
is  used,  but  instead  a  good  malleable  iron  or  copper 
intermediate  close  tank  k,  is  used.  Many  of  these 
have  been  put  up  of  late  years  and  given  great  satisfac- 
tion. The  tank  k  is  generally  placed  in  a  corner  of 
the  kitchen  as  near  the  boiler  l  as  convenient ;  it  is 
supported  on  a  strong  wooden  shelf.  If  in  a  one-story 
house  it  is  sometimes  placed  in  the  garret  or  loft ;  this 
latter  plan,  however,  tends  to  have  an  injurious  effect 
upon  the  regular  flow  of  the  water,  as  air  is  apt  to  get 
into  the  pipe  R  from  o,  owing  to  the  pipe  p  not  being 
able  to  supply  the  water  quicker,  or  at  least  as  quickly, 
as  it  is  drawn  off"  through  R.  If  the  pipe  p  and  the 
brass  couplings  at  each  end  of  it,  and  also  the  brass 
coupling  inserted  into  the  top  of  k  and  the  lower  part 
of  o,  as  far  at  least  as  R  branches  off",  are  all  of  1-in. 
bore  while  r  is  only  of  |-in.  bore,  then,  perhaps,  the 
supply  may  come  in  through  p  and  up  the  lower  part 
of  o  as  quickly  as  r  is  able  to  draw  it  off".  The  higher, 
however,  that  the  cistern  m  is  above  the  tank  k,  the 
less  chance  there  is  of  air  getting  into  R  and  inter- 
rupting the  steady  full  flow  of  the  water.  Of  course, 
to  get  the  full  benefit  of  m  being  higher  than  k,  the 
pipe  R  must  branch  off"  as  near  the  top  of  k  as  possible. 
In  case  it  should  be  asked,  why  not  branch  ii  fi'om 
off"  the  side  of  p,  I  answer  that  that  is  not  done  for 
several  reasons  ;  one  reason  being  that  we  want  to  get 
the  benefit  of  the  whole  of  the  contents  of  k  and  L  as 
warm  as  possible,  and  another  reason  is,  that  by  always 
leaving  k  full  of  water,  greater  safety  is  insured  to  the 
inmates  and  less  danger  of  l  drying  up  during  any 
scarcity  of  water.*  Of  course  the  sludge  cock  i.  Fig. 
192,  empties  everything,  but  it  should  only  be  opened 

*  In  one  case  I  had  to  put  b  3  in.  from  top  of  k,  as  m  was  only 
1  ft.  above  K. 
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^wheii  there  is  plenty  of  water,  and  by  some  one  who 
understands  what  he  or  she  is  doing. 

In  Fig.  192,  there  are  only  three  brass  couplings  on 
the  boiler,  but  in  some  cases  four  couplings  are  used,  as 
in  Fig.  193  ;  generally,  however,  three  are  sufficient, 
especially  if  the  outlet  coupling  from  off  the  top  is 
larger  than  the  inlet  near  the  bottom.  In  Fig.  192  the 
boiler  l  is  shown  with  a  "  sludge,"  or  cleansing  cock,  i. 
Where  a  good  job  is  wanted  a  coupling  may  be  put  into 
the  bottom  of  the  tank  k  with  the  necessary  pipe  and 
sludge  cock,  so  as  to  cleanse  out  the  tank  also  when 
wished. 

In  Figs.  191,  192,  and  193 — supposing  the  baths  to 
I  be  set  upon  a  higher  level  than  the  kitchen  boiler — 
when  the  bath  crane  is  at  some  dis- 
tance from  the  upright  hot  pipe,  as  at 
J,  Fig.  198,  it  follows  that  when  the 
hot  crane  has  been  shut  for  some 
time,  the  water  lying  in  the  branch 
pipe,  between  the  hot  cock  and  the 
perpendicular  pipe,  gets  quite  cold,  so 
that  when  the  hot  crane  is  opened  this 
cold  water  has  first  to  be  all  run  off 
before  the  hot  comes.  To  obviate  that, 
where  it  is  wished  and  the  extra 
expense  is  allowed,  carry  a  |-in.  pipe  from  close  behind 
the  hot  cock  with  a  downward  inclination  back  into  the 
cold  water  supply  to  boiler,  so  as  to  allow  of  a  circula- 
tion of  the  water.  If  no  bagging  is  permitted  with  any 
of  the  horizontal  or  other  branch  pipes,  a  very  small 
inclination  if  regular  may  serve. 

In  thousands  of  our  houses  the  water-pipes  lie  quite 
exposed  in  our  garrets,  &c.  Now  if  people  would  order 
or  allow  their  plumbers,  &c.,  to  wrap  up  their  pipes 
and  cover  in  their  cisterns,  the  frost  would  not  interfere 
with  the  water-supply  in  the  disagreeable  manner  it  so 
often  does.  The  hot  pipe  o.  Fig.  192,  when  bent  over 
the  cistern,  instead  of  being  carried  out  to  the  roof,  can 
be  bent  down  into  the  overflow-pipe  of  the  cistern,  so 
that  should  the  water  in  the  boiler  begin  to  boil  up  the 
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hot  pipe,  it  does  not  dirty  the  water  in.  the  cistern,  n, 
Fig.  192,  is  the  cold  supply  to  the  kitchen  boiler ; 
P,  and  Q,  Fig.  192,  are  the  hot  and  cold  circulating 
pipes  between  tank  and  boiler,  while  K  is  the  hot  pipe 
leading  to  bath  and  elsewhere  where  needed.  In 

regard  to  cranes,  I 
may  here  add  that 
where  the  pressure 
or  height  of  water- 
supply  above  crane 
is  only  about  ten 
feet  or  so,  then  the 
best  crane  to  use, 
and  the  one  which, 
gives  most  satis- 
faction in  that  case, 
is  a  gun-metal,  or 
good  brass,  ground 
cock,  requiring 
only  a  quarter  turn 
to  open  or  shut. 
In  many  cases, 
with  only  a  few 
feet  of  pressure, 
the  valve  of  a 
screw-down  crane 
often  refuses  to 
open  if  kept  shut 
for  a  day,  the  valve 
having  stuck  to  its 
seat,  there  being 
too  little  pressure 
to  open  it.  I  could 
mention  various 

places  where  this  is  the  case,  the  plumber  or  architect 
having  made  the  mistake  I  refer  to. 

I  have  been  requested  to  give  a  specimen  of  bath 
supplied  by  means  of  valves — not  valve  cranes — and 
accordingly  do  so.  Fig.  194  shows  this  style  of  fitting 
up.    I  would  sa}^  it  is  more  applicable  to  a  gentleman's 
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private  couiitry-liouse,  where  there  is  a  good  supply  of 
water  and  no  one  to  interfere,  than  for  a  town-house, 
s,  Fig.  194,  is  the  hot- water  cistern;  t,  the  cold  one; 
TJ,  pipe  connecting  hot  and  cold  cisterns,  with  a  valve 
at  V,  at  its  mouth  in  hot  one  ;  v^^  is  cold  supply  to 
bath,  and  x  hot  supply,  both  entering  into  bath  rod- 
pipe  Y,  and  then  rising  up  through  bottom  of  bath,  in 
which  is  brass  grating,  same  as  depicted  in  Fig.  181  ; 
z  is  boiler  ;  a,  b,  and  c  are  the  three  drawn-out  knobs 
with  small  pulleys,  which  work  the  different  copper 
wires  and  spring  cranks  (or  weighted  levers  may  be 
used  where  applicable)  shown  for  hot,  cold,  and  waste 
respectively.  The  hot  valve  shown  in  Fig.  194,  a  little 
I  above  x,  is  encased  in  lead  box  made  for  it. 
This  lead  box  has  its  bottom  of  brass,  put 
on  similar  to  the  way  in  which  the  under- 
seat  or  bottom  of  many  beer-pumps  is  put 
on,  this  "  brass  bottom "  also  serving  as 
the  seat  for  valve.  This  "brass  bottom" 
has  also  brass  coupling  attached  under  it 
for  connecting  to  lead  pipe  ;  by  this  means 
the  valve  can  be  easily  got  at  or  got  out 
for  repair  when  necessary.  The  top  of 
this  valve  must  not  be  left  flat  however, 
but  be  drawn  up  to  a  point,  so  as  to 
prevent  concussion  when  used.  Fig.  195 
is  section  of  this  hot  valve  with  "brass  bottom"  and 
coupling  underneath.  In  the  case  of  Fig.  194,  as  in 
Fig.  191,  the  hot  water  is  drawn  direct  from  the  boiler, 
while  the  boiler  itself  again  is  supplied  fi'om  the  already- 
heated  water  in  hot  cistern,  the  valve  which  is  put  on 
upon  the  top  of  the  hot-water  pipe  inside  each  hot  cistern 
producing  this  effect.  The  intermediate  hot-water  tank  K, 
Fig.  192,  may  also  be  used  in  houses  fitted  wp  as  per  Figs. 
191  and  194,  in  addition  to  the  hot  cisterns  there  shown, 
and  may  be  used  for  the  purpose  of  heating  the  house. 

At  Fig.  227,  Chapter  XX.,  a  plan  is  given  showing 
how  to  get  the  full  benefit  of  the  hot  water  in  the 
hot  cistern.  The  plan  is  explained  in  the  text  where 
the  sketch  occurs. 
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Fig.  196. 


196  IS  style  of  brass  couplings  for  boiler,  &c. 
the  upper  half  (which  may  be  also  had  bent 
m  place  of  straight),  d,  being  soldered  or 
connected  to  pipe,  and  lower  half  e,  screwed 
into  boiler ;  the  internal  diameter  is  generally 
either  |  in.  or  1  in.,  but  for  larger  pipes 
larger  couplings  may  be  used.     Fig.  197 
shows  section  of  brass  light-hinged  valve, 
used  on  hot  pipes  and  in  cisterns,  in  Figs! 
191  and  194  ;  its  internal  diameter  at  bottom  , 
is  about  1  in.    Fig.  198  is  simplest  style  of ' 
supplying  hot  water,  no  intermediate  tank  or  hot  cistern 
being  used.     The  supply  of  hot  water  to 
house  is  of  course  less  in  this  case,    f.  Fig. 
198,  is  cold-water  cistern,  g  boiler,  h  supply 
to  boiler ;  i  i,  is  hot  water  and  expansion  or 
blow-off  pipe  out  to  roof;  j,  is  hot  water 
supply-pipe  to  bath.    In  all  the  above  boilers 
ig.  197.   J  h.a.Ye  shown  the  cold-water  pipe  entering  at, 
or  near,  the  bottom,  but  it  may  also  enter  at  the  top  if 
desired,  a  piece  of  copper  tube  being  attached  to  the 

under  side  of  the  coupling,  as 
shown  in  Fig.  199.  This 
plan  does  not  make  such  a 
good  job,  however. 

Solid-drawn  copper  pipes 
have  been  much  used  of  late 
for  the  hot  water  supply- 
pipes;  hard  soldered  copper 
pipes  are  also  much  used, 
being  cheaper  than  the  solid- 
drawn  pipes.  The  thickness 
of  copper  is  about  |  in.  and 
under  ;  the  internal  diameter 
of  pipe  may  be  either  ^  in., 
I  in.,  or  1  in.,  or  even  more 
if  required .  They  can  be  had 
tinned  both  outside  and  in- 
side, which  is  preferable ;  they 
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Fig.  198. 


are  joined  with  strong  brass  couplings  screwed  inside,  the 
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3nds  of  pipes  being  screwed  outside.  Cast  brass  Tees 
ire  used  for  the  branches;  all  the  joints,  where  the 
brass  couplings  are  screwed  on  to  the  copper  pij^es, 
ire  soldered — at  the  junction  of  the  copper  pipe  with 
the  butt  end  of  the  brass  coupling — in  addition  to  the 


LA 

Fig.  199. 

jcrewing.  Before  the  coupling  is  screwed  on,  however, 
ooth  the  screwed  end  of  the  pipe  and  the  inside  screw 
)f  the  coupling  should  be  tinned  if  a  sure  job  is 
iesired.  In  fact,  the  half  of  each  coupling  should 
)e  completely  fixed  on  to  the  end  of  pipe  before  the 
3ipe  is  laid  into  its  place. 

As  a  help  to  prevent  explosions,  safety  valves  have 
t)een  coming  into  use  lately  in  connection  with  kitchen 
Doilers.  They  are  useful  in  any  case,  but  are  more 
lecessary  for  boilers  such  as  in  Fig.  198,  which  have 
10  intermediate  tank,  than  in  Fig.  192  style,  which 
lave  such  tank.  Yet  as  in  some  cases  the  hot-water 
;ank  is  utilised  to  heat  incoming  fresh  air  for  the 
aouse,  a  safety  valve  would  be  a  great  advantage  placed 
m  the  expansion  pipe  between  the  boiler  and  the  tank, 
md  be  especially  serviceable  in  frosty  weather,  when 
t  should  be  examined  now  and  then,  to  see  if  it  is  in 
rt^orking  order,  and  the  valve  not  stuck.  These  valves 
ire  made  by  various  parties  in  different  parts  of  the 
kingdom,  e.g.,  by  J.  Warner  and  Sons,  J.  G.  Stidder 
ind  Co.,  and  J.  Tylor  and  Sons,  London ;  John  Mills, 
Leeds  ;  Fell  &  Co.,  Wolverhampton. 


CHAPTER  XVIII. 


Marble  Baths  and  Spray-Baths. 


Having  interrupted  the  remarks  upon  baths  by  the 
foregoing  chapter  upon  hot  cisterns,  &c.,  I  now  go  on 
to  say  a  few  words  about  marble  baths.*  These  are 
generally  put  together  as  follows  : — The  piece  which 
forms  the  bottom  is  about  6  in.  longer  and  broader  over 
all  than  the  inside  size  of  bath ;  this  allows  a  check  to 
be  cut  in  it  1 J  in.  broad  and  about  |  in.  deep  all  round, 

besides  leaving  an 
outside  margin  of 
1^  in.,  as  shown 
by  Fig.  200, 
which  shows  lon- 
gitudinal section. 
The  marble  used 
is  supposed  to  be 
all  in.  thick, 
except  the  bevel 
piece  L,  Fig.  200, 
which  is  only 
about  I  in.  thick. 
The  pipes,  cranes, 
fitted   up  in  the 


Pig.  200. 


and  valve  for  Fig.  200  may  be 
style  shown  by  Fig.  186,  but  instead  of  the  outlet  on 
top  of  waste-pipe  being  seen  as  at  o,  Fig.  186,  it 
may  be  concealed  by  being  put  in  at  back  of  bevelled 
piece  L,  viz.,  at  m.  Fig.  200.  Fig.  201  is  face  of 
bevelled  piece  l,  Fig.  200 ;  it  is  about  2  ft.  square, 

*  Rufford's  or  Finch's  enamelled  stoneware  or  porcelain  baths  are 
good,  and  largely  used.  Mr.  Finch  got  a  first-class  award  for  these  at 
the  International  Medical  and  Sanitary  Exhibition,  London,  1881.  A 
number  of  other  firms  now  make  enamelled  stoneware  baths. 
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md  has  the  bottom  cut  out  to  a  height  of  about 
\  in.,  as  shown,  so  as  to  allow  the  water  to  flow  out 
mderneath  it.  The  small  projections,  about  2  in. 
n-oad,  left  at  each  side,  are  let  into  bottom  of  bath  a 
ittle,  in  order  to  keep  the  bevelled  piece  L  in  its  place, 
md  prevent  it  slipping  down.  This  bevelled  piece  of 
narble  L,  Fig.  200,  is  merel}^  put  in  for  appearance 
iake,  and  is  movable  at  pleasure,  and,  being  so,  the 
Dortion  of  bath  at  back  of  it  can  be  washed  when 
vished. 

If  the  inside  length  of  marble  bath  is  to  be  6  ft.,  then 
;he  three  pieces  of  marble  which  form  bottom  and  sides 
ire  each  about  6  ft.  6  in.  long,  and  as  for  the  end  pieces, 
:hey  are  grooved  into  the  sides  as  per  Fig.  175, 
bhapter  XVI.     Two  long  brass  or  iron  (the  former 
.s  best)  bolts  are  also  passed  through  each  end  of  bath, 
IS  at     N  N  N,  Fig.  200,  with  back-nuts 
;o  keep  sides  of  bath  together.    Under-  \X 
leath  marble  bath  a  lead  safe  is  placed,  iXST^TX  v., 
vith  waste-pipe,  as  per  Fig.  186.    For  ^% 
;he  joints  of  marble  baths  some  use  white-  V  V  V 

ead,  but  while  it  makes  a  good  joint,  the  i^^i^  1 

)il  in  it  has  the  effect  of  discolouring  -p. 
;he  marble  near  the  joints.  Stucco, 
therefore,  is  used  by  some,  while  others  use  Portland 
;ement ;  that,  however,  pertains  to  the  marble-cutter's 
vork.  We  need  hardly  say  more  about  plunge-baths, 
IS  the  plumber  who  can  fit  up  those  already  mentioned 
vill  have  no  difficulty  with  slate  or  stoneware  ones ; 
)nly  I  may  here  observe  that  I  consider  it  would  be 
veil  to  give  the  syphon-trap  of  the  bath  rather  more 
'  drown,"  or  water-lock,  than  it  generally  gets,  so  that 
nstead  of  there  being  only  1  in.  depth  of  water  for 
vater-lock,  there  may  be  3  in.  or  more.  This  would 
lUow  some  margin  for  evaporation,  &c.,  in  case  the 
)ath  were  disused  for  some  time.  The  other  day  I 
;ame  across  a  case  of  bad  smell  in  a  house,  caused  by 
he  water  in  the  syphon-trap  of  the  bath  having  dried 
ip  so  far  as  to  allow  the  passage  of  bad  air  from  the 
oil-pipe  through  it;  the  bath  had  not  been  used  for 
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some  time,  and  the  amount  of  water  held  by  the  trap 
when  full  was  small. 

I  must  now  say  a  word  about  spray-baths.  These 
are  fitted  up  in  various  styles,  such  as  the  rose,  tube, 
and  case-sprays,  either  of  which  may  be  fitted  up  at  the 
end  of  the  plunge-baths,  above  referred  to,  as  at  p, 
Fig.  200,  which  shows  section  of  rose-spray,  supplied 
by  water  through  one  or  two  stop-cranes,  according  as 
there  may  be  only  cold  supply  to  it,  or  both  hot  and 
cold.  The  sort  of  crane  to  be  used  may  be  either  one 
with  ground  brass  key  or  a  screw-down  one,  just  as 
niay  be  most  suitable  for  the  pressure,  &c.  The 
diameter  of  front  or  face  of  rose-spray  may  be  about 
6  in.,  or  more  if  wished,  the  sheet-brass  (or  it  may  be 
cast)  of  M^hich  the  perforated  portion  is  made  being 

pierced  all  over 
with  holes  so 
small  as  only  to 
admit  the  point  of 
a  needle.  This 
perforated  por- 
tion or  face  of 
rose-spray  ought 
not  to  be  much 
rounded  out- 
wards, because  if 
and  scatter  too 
the  centre 


so  the 
much. 


Figs.  202  and  203. 


water  is  ajDt  to  spread  out 
A  projection  of  about  ^  in.  in 
will  serve,  and  the  number  of  small  holes  in  a  rose- 
spray  6  in.  in  diameter  may  be  from  150  to  200.  The 
rose-spray  being  jointed  at  back,  the  water  from  it  may 
be  made  to  flow  out  in  the  desired  direction,  higher  or 
lower,  as  wished.  Fig.  202  shows  sectional  view,  cut 
horizontally,  of  a  rose-spray,  with  the  suppty  coming  in 
at  a  (of  ^-in.  or  f -in.  bore,  according  to  pressure),  and 
being  in  front  of  the  brass  flange  r,  by  which  the  rose- 
spray  is  fixed  to  wood  lining  above  end  of  bath; 
whereas  the  supply  for  spray-bath  p,  Fig.  200,  comes 
in  through  lining  to  hack  of  flange.  The  diameter  of 
flange  k,  Fig.  202,  may  be  about  4  in.    The  joint  at  s, 
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Fig.  202,  which  allows  sjoray  to  be  moved  up  and 
lown,  is  a  common  ground  one,  made  so  as  to  suit  the 
jurpose  ;  but,  instead,  some  use  a  ball-and-socket  joint. 

n  fact,  the  roof-plate,  including  ball  and  socket,  of  a 
^-vsalier,  if  larger  and  stronger  than  ordinary,  and  with 

n  extra  large  drop-screw  (straight  or  knee'd,  as  most 
uitable),  might  serve,  and  might  be  that  used  at  t, 
hg.  200.  _  It  is  better,  however,  and  the  proper  way' 
0  have  joint  specially  made  for  the  purpose ;  and,  for 
^ly  own  part,  I  like  the  style  of  joint  shown  at  s,  Fio-. 
02,  best.  In  Fig.  200  the  water-crane  at  u  for 
wkmg  the  spray  is  shown  a  little  below  it;  but, 
pstead,  it  may  be  more  handy  to  place  it  to  one  side  of 
jlunge-bath,  and  two  or  three  feet  back 
l-om  spray- bath,  as  may  be  thought  most 
anvenient,  as  per  u^,  Fig.  200. 

The  tube- spray  can  be  made  by  placing 
!  I-m.  or  a  f-in.  cojDper,  brass,  or  strong 
.ock-tin  tube,  or  even  a  piece  of  |-in.  6  lb 
ad  pipe,  about  2  ft.  or  2^  ft.  long,  up  one 
►rner  of  the  bath— or  up  centre  of  end  of 
ith— with   three  or   more   i-in.  tubes 
;anching  off  each  side  of  it,  as  shown  by 
^g.  203,  where  the  height  of  lowest 
jrizontal  tube  may  be  from  6  in.  to  9  in. 
lOve  the  top  of  the  plunge-bath.    The       ■  -  i 
•rizontal  tubes  have  a  number  of  small  ^O*- 
.les  bored  in  front  of  them.    The  supply  is  regulated 

either  one  or  two  cranes,  as  necessary.    The  case- 

"V^oV^  V7  ^^'"^^  of  plunge-bath,  and  stands 
^1         2l  ft.  or  so.    It  may  stand  up  not  only 

To'rlf/   1}'       ""^''^  f      ^"^^^"^  '''^  «^de  abou^ 
IV.   i  r  ^^''"^g^  ^  s^eet  of  strong 

\  \     K^""  upwards,  say  5  ft.  long  by  2  ft.  broad 
..eh,  being  bent  round  to  fit  the  end  of  the  bath,  above 

Dosi         f  fr\''  ^^'^  ^"^1  suit 

an  b  H  ?  ?      'i  '^^^k-    These  ribs  are 

nchmg  off  from  a  large  central  "  backbone,"  or  main 
)e  ot  (say)  li  m.  diameter.    The  spray-bath  is  a 
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great  favonvite  with  many  who  are  afraid  of  the  regular 
shower-bath,  as  the  water  comes  out  as  gently  or  more 
strongly  as  wished,  and  where  there  is  both  hot  and 
cold  supply  to  it,  the  temperature  of  spray  can  be 
made  to  suit.    In  the  case  of  the  wave-bath,  the  water 
which  comes  out  horizontally  does  so  with  much  force, 
deluo^ing  the  body  in  a  moment.    The  amount  of  water 
and 'its  force  can  of  course  be  regulated  by  the  size 
of  pipe,  valve  or  crane,  and  mouthpiece  used.^  The 
mouthpiece  may  be  either  (say)  6  in.  by  1  in.,  or  it  may 
be  1  ft.  by  i  in.,  and  if  wished,  a  regulator  to  enlarge  or 
contract  the  mouth  may  be  put  on.    Fig.  204  shows 
wave-bath  supplied  from  cistern  above  it  with  4  in. 
valve  and  lever  ;  but  instead,  a  crane  or  cranes  may  be 
used,  leading  water  to  a  tinned  copper  mouthpiece  of 
any  desired  size  or  shape.    In  many  cases  the  wave- 
bath  is  fitted  up  with  but  one  mouthpiece;  in  other 
cases  there  are  two  mouthpieces,  in  which  latter  case 
the  water  strikes  the  body  on  both  sides  at  once.  Too 
strong  a  wave-bath  may  be  hurtful  to  some  persons, 
however. 


CHAPTER  XIX. 


Wash-Hand  Basins. 


We  come  now  to  wash-hand  basins;   these  may  be 
fitted  up  in  many  styles,  from  the  simple  plug  and 
socket  one  shown  in  Fig.  205,  to  the  most  elaborately 
fitted-up  cabinet  stands.    In  Fig.  205,  w  is  the  wash- 
hand  basin,  x  is  |-in.  pillared  stop-crane,  Y  is  2-in.  lead 
syphon-trap,  z  is  safe-pipe  with  overflow  of  basin  led 
into  it.    A  is  brass  socket- 
grating  with  brass  plug. 
This  brass  plug  has  brass 
chain  attached,  and  is  taken 
out  and  put  in  with  the 
hand.    The  bottom  of  the 
socket-grating  at  a  is  per- 
forated with  holes  about 
f  in.  in  diameter.  In  addi- 
tion to  these  holes  in  the 
bottom  it  is  a  great  assist- 
ance to  the  speedy  outflow 
of  the  water  to  bore  half-a- 
dozen  or  more  additional 
holes  round  the  side  of  the  socket-grating  near  the  bot- 
tom. These  latter  holes  are  Lot  so  ready  to  get  choked  up 
as  the  ones  in  the  bottom.    Instead  of  bom-'g  or  casting 
holes  in  the  bottom,  the  said  bottom  is  sometimes  taken 
out  altogether  and  two  pieces  of  brass  wire  put  in  cross- 
wise.   Of  course  the  socket-grating  may  be  cast  in  this 
latter  style.  Fig.  205  shows  perpendicular  sectional  view 
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of  wash-hand  basin  w,  set  and  bedded  witli  putty  upon 
the  top  of  the  wooden  wash-hand  basin  stool.  The  top  of 
this  stool  (which  is  supported  by  four  legs,  one  at  each 
corner)  is  covered  with  lead,  say  4  lbs.  to  the  square  foot, 
and  the  top  of  syphon-trap  Y,  being  carried  up  through 
the  hole  cut  for  it  in  the  top  of  the  stool,  is  soldered  to 
lead  safe.  The  supply-pipe  to  water-crane  x,  where  it 
passes  up  through  stool,  is  also  soldered  to  lead  safe, 
thereby  helping  to  keep  the  water- crane  in  its  place. 
The  general  height  from  floor  to  top  of  basin  is  about 
2  ft.  5  in. ;  but  if  put  in  so  as  to  be  most  suitable  for 
either  short  or  young  people,  the  height  may  be  a  good 
deal  less.  This  simple  style  of  fitting  in  wash-hand 
basin  corresponds  with  that  of  bath,  as  shown  in  Fig. 
174,  Chapter  XVI.,  but  when  so  fitted  up  it  is  generally 
done  to  save  expense,  as,  where  the  customer  can  afford 
it,  the  plug  in  the  bottom  of  basin,  as  per  a,  Fig.  205, 
is  dispensed  with,  and  instead,  the  valve  B,  Fig.  206, 

with  its  more  ela- 
borate arrange- 
ment of  pipes,  is 
adopted.* 

In  Fig.  206,  B 
is  ground  brass 
valve,  the  dia- 
meter of  which, 
or  rather  of  its 
socket  over  all,  is 
about  If  in. ;  c  is 
2-in.  lead  valve- 
pipe,  made  of  6 
or  71b.  sheet  lead, 
and  is  placed  in- 
^'S-  206.  side  the  3-in.  lead 

rod-pipe  D.  By  keeping  two-thirds  of  the  circum- 
ference of  the  top  of  the  valve-pipe,  c,  about  2  in. 
lower  than  the  top  of  the  rod-pipe,  d,  the  valve- 
pipe,  c,  thereby  acts  as  its  own  overflow  and  as  the 
overflow  of  the  basin,  f,  for  as  the  water  rises  in 
*  Fig.  205  style  is  perhaps  the  most  hygienic,  however,  see  page  151. 
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basin,  f,  by  tlie  law  of  fluids  it  also  rises  to  a  corre- 
sponding height  in  the  valve-pipe,  c ;  but  as  the  top 
of  the  valve-pipe,  c,  is  2  in.  below  the  top  of  the 
rod-pipe,  d,  which  latter  is  level  with  top  of  basin,  it 
follows  that  whenever  the  water  begins  to  rise  up  in  the 
basin  higher  than  2  in.  from  its  top,  it — the  water — 
immediately  begins  to  flow  away  over  the  top  of  the 
valve-pipe,  c,  which  thus  acts  as  a  safety-pipe,  at  least 
so  long  as  the  communication  is  left  free  between  basin 
and  valve-pipe,     e  is  waste-pipe  from  basin ;  the 
soldered  joint  at  end  of  e  next  the  rod-pipe  unites  E,  c, 
and  D  together  as  shown,    f  is  the  wash-hand  basin, 
which  may  be  either  a  plain  white  one  or  one  with  gold 
and  colours,  according  to  taste.    A  very  efiective  and 
chaste  basin  is  one  with  three  gold  lines,  each  about 
I  in.  broad,  round  it ;   one  round  top,  one  half-way 
down,  and  the  third  circle  about  3  in.  in  diameter, 
roimd  brass  grating  in  bottom,    g  is  l^-in.  lead  safety- 
pipe  for  carrying  away  any  water  which  may  fall  into 
the  lead  safe,    h  and  i  are  the  hot  and  cold  supply-pipes 
of  i-in.  bore,  and  if  of  lead,  either  6  lbs.  or  7  lbs.  per  yard, 
according  to  pressure.    If  the  pressure  on  both  hot  and 
cold  pipes  is  the  same,  the  hot  one  is  put  in  a  pound  per 
yard  heavier  than  the  cold  pipe. 
J  and  K  are  the  hot  and  cold 
pillared  screw-down  stop-cocks; 
size  ^  in.,  with  round  ebony  or 
brass  handles.     The  diameter 
of  these  handles  should  be  fully 
Ij  in.,  when  less  the  crane  is 
often  difficult  to  shut.  For 
mere    ornament    very  small 

handles  may  do,  but  for  easy  service  a  certain  leverao-e 
IS  necessary.  l  is  the  supply-pipe  leading  water 
to  basm,  with  small  brass  tube  soldered  to  end  of 
It,  so  that  said  brass  tube  bends  over  edge  of  basin. 
M  IS  the  knob,  brass  or  otherwise,  with  lifter  attached 
undernc  ath  to  work  the  waste- valve  at  b.  n  is  the  wood 
or  marble  top  of  wash-hand  basin,  and  it  will  be 
observed  that  underneath  the  waste-knob,  m,  a  hole  is 

h2 
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cut  in  it  large  enough  to  allow  the  waste-valve  to  be 
drawn  up  through  it,  so  that  the  valve  can  be  easily 
taken  out  to  be  examined  or  cleansed  ;  this  hole  is  not 
seen  when  the  brass  plate  is  put  on.  This  brass  plate, 
in  this  case,  may  be  about  14  in.  long  by  3J-  in.  broad, 
but  if  the  cranes  were  placed,  as  in  Fig.  207,  across  the 
rod-pipe  instead  of  end  on  to  it,  as  in  Fig.  206,  then 
the  two  pillars  of  cranes  being  much  nearer  each  other, 
the  plate  would  be  much  shorter,  say  9  in.  long  in  place 
of  14  in.  It  is  understood  that  the  pillars  of  the  two 
cranes  pass  up  through  holes  in  brass  plate  just  large 
enouo-h  to  allow  them  to  do  so.  The  two  cranes, 
3  and  K,  at  their  outlets  are  joined  together  by  a  piece 
of  lead  pipe  bent  round  the  rod-pipe,  out  of  which  goes 
the  pipe  l,  Fig.  206,  carrying  water-supply  to  basm. 
o,  Fig.  206,  is  a  2-in.  or  a  lead  siphon-trap,  p  is 

a  1-in.  or  larger  pipe  to  ventilate  the  waste-pipe  ;  it 
also  serves  to  prevent  the  rush-off  of  the  waste-water 
from  emptying  the  siphon-trap.  Owing  to  the  want 
of  this  ventilating  pipe,  or  air-pipe,  p,  especially  where 
the  waste-pipe  goes  some  distance  horizontally  and  is 
rather  small— say  If  in.  in  diameter  internally  in  place 
of  31  in.— it  often  happens  that  the  siphon-trap  is 

emptied  when  the 
waste  water  is  let 
jmv-kS  off,  whereupon 


^7  O  J  

sary,  especially  where  wash-hand  basins  are  fitted  up 
in  or  near  bedrooms,  to  see  that  the  waste-pipes  are  so 
put  in  as  that  there  will  always  be  plenty  of  water  left 
in  the  siphon-trap.  Inattention  to  this — especially  where 
the  waste-pipe  had  direct  communication  with  the  drain 
— has  been  the  cause  of  disease  and  death  entering  many 
families,  particularly  of  thfi  higher  and  middle  classes.' 
Where  extra  precaution  is  desired,  instead  of  carry- 

*  When  near  an  outer  wall  the  pipe  p,  Fig.  206,  may  be  put 
through  the  wall,  hut  connected,  so  as  not  to  allow  the  cold  air  to  play 
upon  the  water  in  the  trap. 
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ing  the  waste-pipe  of  the  wash-hand  basin  or  bath 
directly  into  the  drain  or  soil-pipe,  carry  it  down  perse 
and  let  it  discharge  above  the  sui-face  of  the  water  in  a 
ventilated  siphon-trap.  By  this  means  any  danger  of 
bad  air  from  the  drains  entering  the  bedroom  through 
the  wash-hand  basin  waste-pipe  is  prevented.  A  sketch 
of  the  principle  here  alluded  to  will  be  found  farther 
on,  in  Chapter  XXVII.,  under  the  heading  "Scientific 
and  safe  Water-closets,"  Fig.  269. 

I  may  here  add  that  when  the  waste-pipe  from  a 
wash-hand  basin  goes  some  distance  horizontally,  it  does 
good  in  preventing  the  siphon-action  to  make  the 
waste-pipe  a  size  larger  than  the  siphon-trap,  e.g.,  if 
the  siphon-trap  be  2  in.  make  the  waste-pipe  2^  in. 

For  a  good  job,  and  especially  where  the  inmates  go 
from  home  for  months  together,  the  siphon-trap,  o,  of 
the  wash-hand  basin  should  be  so  made  as  to  hold  a 
good  depth  of  water.    Were  that  depth  in  all  about 
8    in.  —  thereby  giving 
about  6  in.  of  water-lock 
— due  provision  would  be 
made  for  evaporation,  and 
loss   of  water-lock  pre- 
vented.   Instead  of  adopt- 
ing this  simple,  yet  efiec- 
tive  course,  I  lately  saw  a 
proprietor   going   to  the 
expense    of   putting  on 
large  2  in.  brass  stop- 
cocks, which  cocks  were 
to  be  shut  when  the  family 
went  from  home.  Now 
not  to  speak  of  the  pro- 
bable difficulty  of  turning  ^^§^'-  210. 
these  large  cocks  after  a  time,  there  was  the  danger  of 
water  being  poured  into  basins  when  cocks  were  shut, 
and  as  :t  could  not  get  away  a  flooding  might  take  place.* 
Inside  of  bottom  of  wash-hand  basin,  f,  Fig.  206, 

*  '-i'his  actually  took  place  and  the  cocks  were  then  ordered  to  bj 
taken  off.    Fig.  278  shows  a  new  plan. 
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there  is  a  round  brass  grating,  about  2^  in,  in  diameter. 
This  grating  is  held  in  its  place  by  a  brass  screw,  which 
passes  down  through  its  centre  and  goes  into  a  small 

brass  bar  which 


X     u " 

passes  across  the 
top  of  the  waste- 
pipe,  and  is  sol- 
dered at  each  end 
to  top  of  waste- 
pipe.  Fig.  208 
shows  perpen- 
dicular section  of 
this  brass  grating 
bar  and  nail  in 
situ,  Q  Q  being 
bottom  of  basin ;  r  r  is  brass  grating  (of  which  Fig.  209 
gives  top  view) ;  s  is  brass-screwed  nail,  and  t  t  brass 
bar  about  ^  in.  thick  (Fig.  210  gives  top  view  of  brass 
bar) ;  u  u  is  top  of  the  lead  waste-pipe,  E,  Fig.  206. 
Outside  and  around  bottom  of  basin  a  strip  of  lead 

about  2  in.  broad,  or 


Fig.  211. 


mi 


broader  if  wished,  is 
soldered  to  safe,  and 
being  made  to  fit 
round  bottom  of  basin 
it  thereby  helps  to 
keep  basin  in  its  place 
when  set.  Fig.  211 
shows  cranes  and  rod- 
pipe  arranged  along- 
side of  wash  -  hand 
basin,  from  back  to 
front,  in  place  of  end 
on  to  basin,  as  in  Fig. 
206.  The  water  in 
this  case  enters  basin 
by  mouth  of  lion's 
head,  there  being  a  horn  at  back  of  lion's  head  on  out- 
side of  basin  for  supply-pipe  to  be  attached  to.  The 
cranes  need  not  necessarily''  be  alwaj'^s  put  on  as  shown 


Fiffs.  212  and  213. 
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in  Fig.  211,  for  by  placing  them  as  in  Fig.  207,  the 

pillars  arc  brought  nearer  each  other,  while  the  arrange- 
ment is  still  kept  up  of  the  cranes  and  rod-pipe  being 
alongside  the  basin.  In  regard  to  the  2-in.  valve- 
pipes  c  c.  Figs.  206  and  211,  there  are  two  ways  of 
fitting  them  in  rod-pipes  :  Figs.  212  and  213  show  these 
two  ways.  Fig.  212  is  an  enlarged  view  of  that  in  Fig. 
206.  In  Fig.  212  the  valve-pipe,  c,  is  put  in  close  to 
that  side  of  rod-pipe  to  which  the  waste-pipe,  E,  from 
the  wash-hand  basin  is  joined.  In  Fig.  213  the  valve- 
pipe,  c,  is  placed  in  the  centre  of  the  rod-pipe,  and  at 
c-  a  short  piece  of  pipe  is  soldered  on  sufficient  to  pass 
out  through  side  of  rod-pipe  and  be  flanged  back  about 
I  in.  B  B,  Figs.  212  and  213,  are  the  brass  sockets  of 
the  two  waste- valves  soldered  to  the  bottom  of  fhe 
valve-pipes.  Further  verbal  explanation  is  unnecessary, 
as  the  two  drawings  explain  themselves. 

In  wash-basins,  baths,  &c.,  with  rod  pipes,  as  in 
Figs.  206  and  211,  when  the  basin  is  empty  and 
whether  the  waste  valve  is  open  or  shut,  a  current  of 
air  often  will  be  found  passing  down  the  pipe  c,  along 
E,  and  up  through  the  grating  of  the  basin,  so  that  if 
pipes  c  and  e  are  dirty  inside  a  slight  smell  may  be 
felt  by  a  sensitive  person  at  the  basin.  To  stop  this, 
especially  if  in  a  bedroom  at  night,  first  run  off  a  gallon 
or  two  of  clean  water,  then  put  the  valve  down,  and 
leave  a  few  inches  of  clean  water  in  the  basin  all 
night.  Of  course  this  would  do  no  good  against  smell 
from  the  waste-pipe  bei/ond  the  trap  :  the  trap  and  pipe 
must  do  their  duty  as  regards  that. 

In  the  next  chapter  we  proceed  to  treat  upon 
cabinet- stands  and  difi'ereut  ways  of  fittin  g  up  from 
the  above. 
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The  earthenware  wash-hand  basins  treated  upon  in 
Chapter  XIX.  were  all  circular,  with  a  simple  rim  at 
the  top,  but,  as  will  be  seen  from  the  cabinet-stands  we 

are  now  to  speak  of,  while 
the  hollow  in  the  centre 


forming    the    basin  or 
water  receptacle  is  the 
same,  the  simple  l^-in. 
Fig-  214.  rim   is   now  transposed 

into  a  large  square  top,  with  soap  and  brush-holders, 
all  together  forming  one  piece  of  earthenware,  as  per 
Fig.  214. 

In  some  cases  the  shape  of  the  top  of  the  cabinet- 
stand,  in  place  of  being  square,  may  be  either  angular 
or  have  rounded  front,  as  shown  by  Figs.  215  and  216. 
They  are  also  made  with  back  and  sides  as  per  Fig.  217, 


Fis.  215. 


Fig.  216. 


Having  settled  upon  the  shape  of  and  got  his  cabinet- 
stand,  which  we  will  suppose  is  a  square  one,  as  shown 
in  Fig.  214,  the  plumber  has  next  to  get  the  wooden 
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stool  upon  wliicli  it  is  to  rest.  The  style  of  this  stool, 
liDwevei',  depends  upon  the  way  in  which  it  is  intended 
to  finish  the  wood- work  of  the  cabinet-stand.  If,  e.g., 
the  wood  lining  were  intended  to  be  put  round  the  front 
and  sides  of  stand,  just  as  in  Fig.  206,  then  the  stool  in 
this  case  may  have 
four  legs,  two  at 
back  and  two  at 
front,  just  as  in 
Fig.  206.  We  will, 
however,  suppose 
that  the  stand  is 
not  to  be  lined  in 
down  to  the  ground,  or  close  to  it,  all  the  way  round, 
in  which  case  the  wooden  stool  which  is  to  sujjport  the 
cabinet-stand,  as  also  the  necessary  cranes  and  pipes, 
&c.,  will  only  have  two  legs,  one  at  each  back  corner, 
as  per  Fig.  218. 

In  looking  at  Fig.  218  it  will  be  at  once  seen  that 
such  a  stool,  with  only  two  legs,  could  not  stand  of 
itself,  and  far  less  could  it  support  such  a  wash  basin 
as  that  of  Fig.  214 ;  conse-  _ 
quently,  while  the  plumber  is 
w^orking  at  it,  and  before  the 
stool  is  fixed  in  its  place,  a  tem- 
porary leg  has  to  be  put  in  at 
its  front.  When  fitted  ujj,  the 
stool  is  fixed  in  its  place  by 
means  of  the  top  bar  v.  Fig.  218, 
which  top  bar  is  a  piece  of  wood 
from  about  2  ft.  6  in.  to  about 
3  ft.  long,  as  the  case  may  be, 
and  4  in.  broad  and  1  in.  thick. 
This  top  bar  is  checked  into  the 
back  of  the  two  back  legs,  as 
shown  at  w  w.  Fig.  218 — or 
rather  as  intended  to  be  shown, 
for  the  engraving  has  the  bar 


Fig.  218. 


nailed  against  the 
back  legs  instead  of  checked  into  them — and  firmly 
fixed  by  means  of  screws.    The  stool  being  set  up  in 

H  3 
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its  place  against  the  wall,  this  top  bar  v,  Fig.  218,  is 
then  firmly  fixed  to  another  wooden  bar  of  the  same 

size  wliich  has  been  firmly- 
fixed  to  the  wall,  as  per  x, 
Fig.  219.  The  wall  in  Fig. 
219  being  supposed  to  be 
either  a  brick  or  a  stone 
one  covered  with  plaster,  the 
wooden  bar  x  is  shown  flush 
with  plaster,  the  plaster  being 
cut  out  to  allow  it  to  be  so. 
When,  therefore,  the  bar  x, 
Fig  219,  is  firmly  fixed,  and 
the  bar  v  firmly  fixed  to  x, 
ts*^'^  then  a  considerable  weight 
Fig.  219.  j^ay  |jg  quite  safely  placed  on 

the  seat  of  the  stool,  more  especially  as  this  seat 
itself  is  supported  by  two  iron  brackets,  as  shown 
at  Y,  Fig.  218.  The  length  of  each  arm  of  these 
iron  brackets  may  be,  say  from  14  in.  to  18  in.,  one 


arm  being  firmly  screwed 


to  back  leg  of  stool,  and 
the  other  arm  supporting 
a  slip  or  bar  of  wood  as 
long  as  the  breadth  of  the 
top  of  the  stool  extends 
outwards.  This  slip  of 
wood  may  therefore  be 
about  2  ft.  long  by  4  in. 
broad  and  |  in.  thick. 
Screws  about  1^  in.  long, 
put  in  near  y,  Fig.  218^ 
will  therefore  fix  iron 
bracket,  wood  slip,  and 
seat  of  stool  all  together. 
Around  the  outer  top  edge 
of  the  stool  wood  doubling 
about  1  in.  high  and  1|  in. 
broad  is  placed  for  the  lead 
safe  The  height  from  floor  to  the  top  of  the  back  legs 
will,  in  this  case,  be  about  2  ft.  5  in.,  the  top  of  wooden 


Fiff.  220. 
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leg  being  level  with  the  top  of  cabinet- stand.  In  some 
cases,  however,  as  in  Figs.  220  and  221,  the  height  of 
the  back  legs  will  be  above  3  ft.,  extending  up  about 
9  in.  or  so  above  the  top  of  cabinet-stand.  This  extra 
height  is  to  suit  a  difi'erence  in  the  style  of  fitting  up 
'p^-pes  and  handles,  and  in  the  arrangement  of  the 
marble  or  mahog■an3^  Fig.  219  shows  section  from 
back  to  front  of  a  simple  style  of  finishing  either  the 
marble  or  the  mahogany  at  top,  while  the  supply  and 
waste  for  stand  are  regulated  by  three  pull-up  knobs, 
one  of  which,  the  waste,  is  shown  at  z,  Fig.  219.  Ii? 
Fig.  220  another 
style  is  shown, 
the  knobs  resting 
on  the  marble^ 
shelf  which  goes  ^ 


along  at  the  back 
of  the  stand  1 
about  9  in.  above 
the  top  of  the 
basin,  as  shown 
at  A,  Fig.  220. 
In  cases  where 
there  is  a  strong 
pressui'e  of  water 
on  supply-pipe 
to  basin  this 
pressure  may  be 
reo^ulated  by 


puttmg  on  a 


B,  Fig.  220. 


good 
This 


-in.  or  |-in.  gas  stop-cock,  as  at 
prevents  the  incoming  water  from 
rushing  up  over  basin  and  wetting  all  and  sundry 
near  it.  If,  however,  it  is  only  the  pressure  on 
cold-water  pipe  that  is  extra  strong,  then  the  small 
cock  should  be  put  on  the  pipe  coming  from  cold 
cock.  In  fitting  up  the  marble  at  Fig.  220,  the  front 
piece  at  c  should  be  so  fitted  as  to  come  out  easily 
when  wished  without  moving  the  top,  so  that  the 
plumber  may  have  easy  access  to  arrange  or  repair  his 
fittings.    The  neglect  of  this  (which  should  be  provided 
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for  as  far  as  possible  in  all  cases),  is  often  the  cause  0/ 
annecessary  expense  and  annoyance  afterwards. 

Fig.  221  gives  an  idea  of  the  large  square  cabinet- 
stand  shown  in  Fig.  214,  fitted  up  with  hot  and  cold 
water,  the  cranes  and  waste-valve  being  worked  by 
means  of  pull-out  knobs  and  pulleys.  In  this  case  they 
are  arranged  from  left  to  right  as  hot,  waste,  and  cold, 
the  particular  words,  "  hot,"  "  waste,"  and  "  cold," 
being  engraved,  or  otherwise  marked,  each  on  its  own 
appropriate  knob.  In  other  cases,  if  wished,  the 
arrangement  may  be  hot,  cold,  and  waste ;  the  rod-pipe 
in  this  latter  case  being  put  to  the  one  side,  and  the 
cold,  if  off  the  main  with  an  extra  strong  pressure,  may 
have  its  knob  made  to  turn  round,  being  fixed  on  to  the 
spindle  of  a  screw-down  stop-cock,  in  the  place  of  pull- 
ing out  like  the  other  two.  In  order  to  get  a  proper 
hold  of  it,  this  cold  knob  may  in  this  case  be  also  made 
larger  than  the  other  two,  and,  owing  to  its  being  in 
the  centre,  this  extra  size  will  be  no  objection.  The 
outer  rim  of  all  such  knobs  for  screw-down  cranes  ought 
to  be  properly  roughened  or  indented,  so  that  a  firm 
hold  may  be  got  of  them.  In  place  of  a  round  knob, 
however,  some  prefer  a  four-pronged  handle,  as  per 
Fig.  237,  for  the  screw-down  stop-cocks.  In  Fig.  221 
we  see  three  pieces  of  marble,  d  being  the  large  square 
horizontal  top  piece,  with  large  hole  in  its  centre,  which 
appears  to  rest  on  cabinet-stand,  e  is  perpendicular 
breast-piece  which  rests  on  D  as  shown,  and  to  which 
the  back-check  lifters  are  attached,  and  through  which 
the  pulls  work.  A  small  piece  of  marble  is  also  re- 
quired at  eack  end  of  e,  being  put  on  at  right  angles 
thereto,  f  is  an  oblong  horizontal  top-piece  of  marble, 
covering  in  space  between  e  and  the  wall.  This  top- 
piece,  r,  should  be  readily  movable  at  pleasure,  so  as  to 
allow  the  plumber  to  get  at  fittings.  The  front  piece, 
E,  should  also  be  movable  when  required.  The  plumber 
also  on  his  part  ought  so  to  arrange  his  cranes,  &c.,  in 
position,  or  with  couplings,  as  may  be  necessary,  so  that 
repairs  may  be  easily  made.  If  the  expense  be  no 
objection,  a  5-in.  stuffing  stock-cock  may  be  put  on 
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Tuidenieatli  the  basin  stand,  i.e.  between  it  and  the 

i  floor,  npon  both  the  hot  and  cold  supply-pipes,  so  that 
the  water  could  be  easily'  turned  oti'  the  basin  fittings 
when  necessary  without  interfering-  with  anj^thing  else. 
The  hole  in  lever  handle  of  said  stufiing  stop-cock 
should,  in  this  case,  be  of  an  oblong  square  shape,  and 
the  top  of  pillar,  which  goes  into  it,  made  to  fit,  and  of 

I  the  same  shape,  so  that  the  handle  could  only  be  put 
on  the  one  way — viz.,  to  stand  across  when  shut.  If 

,  these  stuflBng  stop-cocks  were  put  on  as  described,  then 
the  f-in.  regulating  stop-cock  above  referred  to  could 
be  dispensed  with,  as  the  stufiing  stop-cocks  could  serve 
both  as  stop-cocks  and  as  regulating  cocks.  In  Fig. 
221,  G,  H,  and  i,  are  the  different  parts  of  the  mahogany 

1  iining,  while  j  is 

I  the  wooden  bar 
going    along  be- 

i  tween  the  two  back 

I  legs  of  the  cabinet- 

I  stand  stool,  and 

I  which,  being  firmly 
fixed  to  the  wall, 
prevents  it  from 
falling  forward. 
Fig.  222  gives  en-  c 
larged    perspective  -^'S-  222. 

view  of  one  of  the  brass  back-check  lifters,  knobs,  and 
pulleys,  shown  in  Fig.  221.  If  the  knob  k,  Fig.  222,  is 
brass,  as  well  as  the  flange  L,  then  both  may  be  well 
silver-plated,  so  as  to  correspond  with  the  other 
furniture  of  the  cabinet-stand.  The  end  M  of  pull, 
to  which  the  chain  is  attached,  is  swivel-jointed,  so 
as  not  to  twist  the  chain  when  the  knob  is  turned 
round  after  being  pulled  out,  to  keep  either  a  crane 
running  or  the  waste-valve  up,  as  the  case  may  be. 
And  to  assist  in  keeping  the  back-check  lifter  itself 
from  turning  round,  a  small  projection  ought  to  be 

'  left  on  it  when  cast,  as  shown  at  n.  Fig.  223.  It 
is  often  a  great  nuisance  when  this  projection  at  K  is 
omitted.    In  Fig.  223  the  distance  from  o  to  p  is  fully 
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Fipr.  223. 


If  in.,  wliile  the  distance  from  o  to  q  is  3|  in.  In 

other  cases,  where 
there  is  room  and 
it  is  either  desired 
or  is  necessary, 
the  distance  from 
o  to  p  and  from  o 
to  Q  may  be  made 
'  longer,  as  wished. 
In  Fig.  223,  r  is 
the  back  tighten- 
ing-up  or  jam  nut. 
Fig.  224  gives  cross  sectional  view  of  the  pulley  s,  Fig. 
223.  As  will  be  seen,  this  pulley  has  a  deep  groove  in 
it  all  round  for  the  chain  or  cord  to  work  in.  A  very 
good  chain  is  a  small  size  of  the  patent  copper 
chain,  same  style  as  used  for  window-weights. 
Fig.  225  is  section  of  a  cabinet- stand  fitted  up 
against  a  lath  and  standard  partition.  In 
Fig.  224.  this  case  the  wash-hand  basin- stool  may  be 
only  a  wooden  shelf,  no  legs  being  needed,  as  the 
iron  brackets  can  be  screwed  up  against  the  wooden 
standards,  while  the  pipes  may  be  placed  in  the 

space  between  the  laths  and 
standards. 

Fig.  226  is  an  enlarged  view 
of  the  pull-up  back-check 
lifters  and  knobs  shown  at  z 
and  A,  219  and  220.  The  knobs 
may  be  either  of  brass  or  china, 
or  other  material,  according  to 
taste.  In  Fig.  226,  t  t  is  the 
marble  or  mahogany  through 
which  the  pulls  work.  The  lead 
syphon-traps  for  the  foregoing 
cabinet-stands  may  be  2  in.  in 
diameter,  and  no  harm  will 
be  done  to  put  l-|-in.  brass 
Fig.  225.  cleansing   screws   into  them. 

The  general  size  of  the  waste-pipe  is  only  2  in.  in  dia- 
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meter,  but  no  narm,  but  good^  would  often  result  to  make 
it  2i  in.,  especially  wbere  it  goes  some  distance  horizon- 
tally. In  fitting  on  tbe  marble  top,  the  portion  at 
front,  as  at  d.  Fig.  221,  should  not  be  kept  any  broader 
than  is  necessary  for  strength,  as  it  is  disagreeable  for 


Fig.  226. 

the  parties  usmg  the  wash-stand  to  have  to  lean  for- 
ward too  far.    In  arranging  his  basin  on  the  stool,  the 
plumber  ought  therefore  to  see  that  at  most  his  stool 
only  projects  about  ^  in.  beyond  the  outer  to-p  edge  of 
his  basin  or  cabinet  stand.    In  setting  his  cabinet 
stands  and  basins  the  plumber  generally  uses  putty,  or 
a  mixture  of  putty  and  white-lead^  and  to  make  the 
putty  adhere,  the  bottom 
of  the    basin    is  well 
rubbed  with  a  softened 
piece  of   tallow,   or  a 
tallow    candle,    or  the 
'  bottom  of  the  basin  may 
:be  heated  and  then 
j  rubbed   over  with  the 
j  tallow.  We  have  thought 
I  that  the  omission  of  this 
iuse  of  the  tallow  was 


Fig.  227. 


perhaps  the  reason  why  the  oil  from  the  putty  sometimes 
appeared  through  the  basin. 

In  houses  fitted  up  with  a  hot-water  cistern  (not  a 
close  tank)  and  a  small  boiler  at  back  of  kitchen  fire 
for  the  supply  of  the  hot  water  to  the  house,  it  is  well, 
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while  drawing  the  hot  water  direct  from  the  boiler,  as 
already  explained  in  connection  with  Fig.  191,  Chapter 
XVII.,  that  the  water  going  into  the  boiler  should  be 
as  warm  as  possible.  To  effect  this,  cause  the  water 
going  into  the  boiler  to  come  from  the  top  of  the  body 
of  water  in  the  hot  cistern,  where  the  water  is  warmest, 
and  to  do  this,  on  supply -pipe  to  boiler  place  a  crane  with 
long  piece  of  |-in.  brass  or  copper  tube  attached  to  it, 


Fig.  228. 


and  with  float-ball,  as  shown  in  Fig.  227.  The  highest 
end  of  this  brass  tube  should  be  kept  2  in.  or  3  in. 
below  the  surface  of  the  water.  In  order  to  prevent 
the  crane  sticking,  use  a  ground  one,  and  upon  its  key 
fix  a  brass  washer  as  at  v.  Fig.  228,  then  file  down  the 
key  so  that  it  cannot  stick  fast  in  the  barrel.  Any 
other  plan,  however,  which  answers  the  purpose,  and 
causes  the  hot  water  from  the  top  of  the  hot  cistern  to 
enter  the  boiler,  may  be  adopted. 
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KiTCHEN-SiXKS  are  made  of  various  materials — some- 
times of  wood,  and  often  with  wood  lined  with  lead. 
:  In  some  places,  again,  iron  is  the  material  generally 
used,  while  in  other  cases  slate  and  stoneware  sinks  are 
adopted  ;  and  so  on.  The  brasswork  for  the  wooden 
sink  may  be  the  same  as  that  shown  at  Fig.  176  for  the 
wooden  bath,  only  in  this  case  a  size  smaller  may  some- 
times serve.  At  Fig.  174,  the  bath  is  shown  resting 
upon  the  floor ;  the  sink  in  many  cases  will  be  raised 
up  upon  a  stool. 

Fig.  229  is  perpendicular  section  of  wooden  sink 
resting  upon  a  wooden  stool  with  four  legs,  one  at  each 
corner.    In  Fig.  229  the  inside  size  of  wooden  sink  is 
supposed  to  be  2  ft.  long,  1  ft. 
2  in.  broad,  and  8  in.  deep,  but  it 
may  be  made  of  any  size,  and  a  lead 
safe  may  either  be  put  under  it  or 
not,  as  wished,  or  according  to  its 
site.     All   riie    siphon-traps  of 
kitchen-sinks,  should  have  brass 
trap-screws,  as  at  v.  Fig.  229. 
Another  may  also  be  put  on,  as  at 
vv.  Fig.  229,  or  thereabout,  for  when  grease  is  put  down 
I  the  sink  it  often  sticks  fast  about  there.*   Fig.  230  gives 
I  a  view  of  a  wooden  sink  lined  with  lead,  and  with  high 
I  back,  through  which  the  supply- pipes  co?ne,and  to  which 
I  the  cranes  are  attached,  as  shown.    The  sheet-lead  used 
*  The  waste  pipes  of  Idtchen  sinks  should  discharge  into  an  outside 
!  disconnecting  water  trap,  whi(-h  m&j,  if  desired,  have  a  grease  col- 
■  lecting  diviMon  in  it.    My  No.  2  Trap,  page  215,  is  often  used  in 
1  connection  with  sinks,  while  a  special  grease  collecting  trap  may  be 
'had  from  Messrs.  J.  &  M.  Craig,  Kilmarnock,  if  wished.    They  also 
imake  first-clafs  enamelled  fireclay  sinks  which  are  strong  and  clean. 
'See  pages  302  to  30G,  where  illustrations  arc  given  showing  how  to 
Eipp'y  the  grease  traps. 
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Fig,  230. 


may  be  1 0  lbs.  or  12  lbs.  per  sqiiare  foot  for  bottom 

and  6  lbs.  to  8  lbs.  for  ends  and 
sides.  In  Fig.  230  the  sink  has 
1^-in.  or  2-in.  lead  overflow- 
pipe  and  3-in.  lead  syphon -trap, 
just  as  in  Fig.  229.  The  brass 
overflow- grating  and  the  socket 
for  plug  are,  however,  different. 
Fig.  231  gives  view  of  a  brass 
overflow-grating  4f  in.  by 
If  in.,  as  used  for  either  a  lead- 
lined  sink  or  bath.  Fig.  232 
is  section  in  situ  of  a  3-in.  brass 
socket  and  plug  for  either  a 
wooden  bath  or  sink  lined  with 
lead.  By  comparing  Fig.  231 
with  Fig.  177,  and  Fig.  232 
with  Fig.  176,  the  difference  in  the  style  of  the  brass- 
work  for  a  plain  wooden  bath  and  one  lined  with  lead 
will  be  at  once  seen.  In  Fig.  232  the  brass  plug,  w, 
shown  is  sunk  in  centre  ;  for  sinks  many  use  the  plug 
raised  in  centre,  with  projection  simdar  to  that  at  x. 

Fig.  233 ;  but  for  my  own 
part  I  approve  of  the  style 
shown  in  Fig.  232,  as  less  apt 
to  break  the  dishes.  Fig.  233 
Fig.  231.  -g  sectional  view  in  situ  of  a 

brass  cleansing  screw  for  syphon- trap  of  kitchen-sink,  as 
above  referred  to.  When  the  syphon- trap  gets  choked 
up,  the  cover,  x,  is  screwed  off  and  the  stuff"  taken  out. 
1^-in.  or  2-in.  cleansing-screws  are  a  good  size  for 
general  use  ;  they  are  made  larger,  but  I  approve^  of 

the  size 
stated,  be- 
cause the 


larger  often 
get  so  stiff 

Fig- 232.  tl,at  they 

will  not  turn,  and  the  size  given  serves  the  pur- 
pose. 
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Fig.  234  is  an  iron  sink,  or  "  jawbox"  as  it  is  called 
in  the  \^^est  of  Scotland,  with  a  screw-down  tube-crane. 
In  Glasgow,  e.g.,  these  are  in  general  use  for  the 
kitchens  in  the  lower  and  middle-class  houses.  They 
are  generally  placed  at  the  window,  which  is  the  cause 
why  a  tube  crane  is  shown  in  Fig.  234,  and  the  reason 
why  the  handle  is  inclined 
to  one  side  in  place  of 
being  on  the  top  is  to  allow 
the  shutter  to  close.  Sup- 
posing the  distance  be- 
tween the  bottom  of  the  ^'S'-  233. 
shutter  and  the  floor  to  be  2  ft.  6  in.,  then  the  top  of  the 
sink  will  just  be  kept  about  2  in.  below  the  shutter  ;  this 
will  make  the  sink  a  very  proper  height  and  leave 
room  for  the  joiner's  wood.  The  rule  for  placing  the 
sink  at  window  is  to  keep  the  inside  line  of  the  top  edge 
of  end  next  shutter  on  a  line  with  the  daylight  of  the 
window-frame.  In  soldering  on  his  screw-down  tube- 
crane,  the  plumber  must 
see  that  it  projects  suffi- 
ciently into  the  sink  to 
allow  the  handle  to  turn 
freely  after  the  wood 
lining  has  been  put  on. 
And  to  the  joiner  I  may 
here  say,  that  he  may 
■dispense  with  the  use  of 
\nails  for  that  portion  of 
I  the  upright  wooden 
I  lining  immediately  be- 
ifbre  the  syphon-trap,  as 
it  often  requires  to  come 
off;  therefore,  If-in.  brads  or  "sprigs  "  will  do.  In  place 
of  brads,  some  use  screws  here.  Many  local  brass-founders 
make  screw-down  tube-cocks,  but  those  made  by  Guest 
and  Chrimes  are  in  large  demand ;  consequently,  while 
I  formerly  approved  of  their  work  in  connection  with 
other  things,  they  must  excuse  me  pointing  out  a  fault 
in  connection  with  these,  and  it  is  simply  this  :  that, 


Fis.  234. 
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although  I  have  seen  scores  of  them  put  on  for  sortie 
time  back,  in,  I  think,  most  cases  the  nut  at  the  end  of 
the  barrel  was  too  slack — turning  round  quite  easily 
with  the  fingers — and,  as  a  consequence,  a  few  days 
after  the  crane  would  be  put  on,  the  tube  would  not 
stand  up  properly,  while  the  water  leaked  at  the  key. 

A  partial  remedy  for  this  was  to  squeeze 
the  nut  of  every  crane  in  the  vice.  The 
proper  remedy,  however,  is  for  the 
makers  either  to  reduce  the  size  of  the 
hole  in  their  nuts,  or  else  to  leave  the 
male  screws  larger — not  merely  thicker 
at  the  point  as  has  been  so  often  and 
^'  ■  so  stupidly  the  case,  but  of  the  same 
thickness  all  the  way  up,  so  that  the  nuts  referred  to 
may  fit  tightly.  Considerable  improvement  might  also 
be  made  in  regard  to  the  stuflBng-box,  or  in  the  material 
used  for  stuffing.  Only  two  days  ago  one  of  the  water 
company's  officials  made  a  complaint  tome  on  this  latter 
point.    I  made  an  objection  to  Lambert's  cranes  that 

-T-  the  bush  and  screw  so 
//  often  gave  way ;  he  re- 
taliated by  condemning 
Guest  and  Chrimes's 
cranes  because  tht  stuff- 
ing-box did  not  keep  tight 
sufficiently  long.  Now 
which  of  these  well- 
known  firms  or  their  imi- 
tators will  be  the  first  to 
remove  the  objections 
above  made  ? 
^'g-  236.  The    sizes  commonly 

employed  of  the  iron  sinks,  or  "jawboxes,"  shown  in 
Fig.  234,  are,  for  small  houses,  21  in.  long,  13J  in.  broad, 
and  8  in.  deep,  or  24  in.  long  by  14  in.  broad,  and  8  in. 
deep.  For  larger  houses,  iron  sinks  27  in.,  30  in.,  and 
36  in.  long,  are  used ;  they  can  be  had,  however,  either 
smaller  or  larger  than  these  sizes,  up  to  6  ft.  in 
length. 
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Fig.  235  shows  how  the  wooden  stool  which  supports 
both  the  iron  sink  and  its  lead  syphon-trap  is  made. 
As  the  bottom  of  these  iron  sinks  is  slightly  rounded, 
the  two  cross-bars  of  the  stool  must  be  made  slightly 
concave  on  the  top  to  suit.  Fig.  236  is  longitudinal 
section,  showing  how  the  iron  sink,  wooden  stool,  and 
I  syphon-trap  come  together,  and  how  the  syphon-trap 
is  supported  by  its  top  being  simply  beaten  out  and 
turned  over  upon  the  wood  as  shown,  the  slip  of  the 
horn  of  the  iron  sink  into  the  top  of  the 
lead  syphon-trap  being  made  good  with 
putty.  In  setting  these  sinks,  they  should 
be  kept  a  little  lower  at  the  end  next 
the  outlet,  so  that  all  the  water  run  into 
the  sink  may  flow  freely  away.  In  Fig. 
234  only  one  crane  is  shown ;  but  if 
there  be  hot  water  in  the  house,  another 
tube- crane  may  be  put  on  alongside  the  one  shown. 
iThe  one  farthest  off  may  have  its  handle  right  on  the 
jtop;  and  if  that  interferes  with  the  closing  of  the 
shutter,  the  bottom  of  the  shutter  may  be  cut  to  suit. 
If,  however,  the  plumber  is  aware,  when  fitting  up  his 
sink,  that  hot  water  is  to  be  put  in,  by  keeping  the 
sink  a  little  lower  the  shutter  will  not  require  to  be 
cut. 

In  the  foregoing  remarks  I  have  supposed  that  every 
particular  house  has  a  private  or  internal  water-supply 
I  for  itself.    In  many  cases,  however,  a 
(number  of  small  houses  will  only  have 
lone  water-supply  between  them,  say,  a 
i  well  set  up  in  back  court.    In  order  to 
prevent  undue  waste  of  the  water,  it  has 
been  found  necessary  to  so  construct  this  r 
well  as  that  it  shall  only  run  so  long  as  U 
the  hand  is  held  to  it.    If  a  common 
screw-down  bib-crane  be  employed,  it  is 
I  nothing  unusual  for  it  to  be  left  running 
I  for  hours  at  a  stretch ;  consequently,  such 
a  well  as  Kennedy's  self-closing  well  is  now  being 
generally  put  iip.    One  style  much  used  is  that  with 


166 


PLUMBING. 


the  round  iron  case,  about  9  in.  in  diameter  and  about 
3  in.  deep,  with  a  round  handle  projecting  through  its 
face,  as  per  Fig.  238  :  a  weighted  lever  attached  to  the 
spindle  inside  causes  the  crane  to  shut  when- 
ever the  hand  is  removed. 

"We  come  now  to  urinals  ;  but  after  what  has 
been  said  upon  wash-hand  basins  and  sinks,  I 
need  not  take  up  much  space  with  them.  They 
are  of  various  styles — high-backed  and  low- 
backed,  round-backed,  flat-backed  and  cornered. 
Fig.  239  is  section  of  a  high-backed  cradle  urinal 
with  a  ^-in.  screw-down  stop-cock  at  y,  and  a 
2 -in,  lead  syphon-trap  at  z.  I  have  often  used 
Lambert's  |-in.  stop-cocks  for  these  urinals,  the 
upper  part  of  the  round  disc  with  the  four  screws 
in  it  being  so  exposed  and  finished  flush  with 
^.  the  wood  as  that  the  top  cover  could  be  easily 
■  unscrewed  and  a  new  india-rubber  washer  put  in 
without  removing  any  part  of  the  wood  lining.  In 
addition  to  the  foregoing  exj)osed  crane,  another  crane 
is  often  put  on  underneath  the  woodwork,  somewhere 
where  the  plumber  can  get  access  to  it; 
this  latter  crane  is  intended  to  serve  as 
a  regulating  crane  to  prevent  too  much 
water  running  into  the  urinal  at  once 
^  and  overflowing  it.  Fig.  240  is  a  section 
of  a  small  flat-backed  urinal  in  situ.  When 
the  wooden  lid  a  is  lifted  it  pulls  a  cord 
which  opens  a  crane  and  causes  the  water 
to  run  all  the  time  lid  is  up.  The  lid 
maybe  held  up  with  a  spring-catch  during 
use.  Another  style  is  to  place  a  crane 
under  the  floor  immediately  before  the 
urinal,  which  causes  the  water  to  run  so 
long  as  any  party  is  in  the  position  to 
Fig.  240.  ^^gg  urinal.  In  Glasgow,  however, 
and  some  other  places  unlimited  running  of  the  water 
at  urinals  is  now  prohibited  (-except  where  parties  have 
water-meters  I  suppose),  and  the  water  must  now  be 
drawn  either  from  a  cistern  having  a  waste-preventing 
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apparatus  similar  in  principle  to  that  used  for  water- 
closets,  or  else  a  self-closing  cock  must  bo  put  on. 
J.  Taylor  and  Sons,  of  London,  make  self-closing  cocks 
for  tlie  purpose,  and  so  do  Lambert  and  Sons,  but  those 
of  the  latter  especially  appear  to  me  to  be  rather  com- 
plicated-looking affairs.  In  several  places  where  I  have 
come  across  them  lately  they  do  not  exactly  please 
those  who  used  them.  Taylor,  too,  in  my  opinion,  might 
dispense  with  a  considerable  amount  of  his  brass,  and 
make  them  much  simpler.  Taylor's  does  not  appear  to 
i  work  so  well  sideways.  William  Ross,  and  Wallace  and 
ConneJl  of  Glasgow,  have  lately  bi-ought  out  self-closing 
cocks.  A  cock  that  sometimes  causes  annoyance  is 
Lambert's  diaphragm  cold  water  one,  from  the  rattling 
noise  it  sometimes  makes  when  running,  especially  on 
high  pressure.  Even  the  "  globe "  hot  one,  with 
spindle  and  washer  extra,  has  the  same  fault.  I  pre- 
fer the  nose  cock  patented  by  Messrs.  Cooper,  Jones, 
&  Cadbury,  which  is  much  cheaper,  and  serves  for 
either  hot  or  cold  water.  Screw-down  tube-cocks  for 
either  hot  or  cold  water  are  now  made  by  other  parties 
on  a  similar  principle. 

In  various  localities  the  water  supplied  acts  upon 
the  lead  in  a  deleterious  manner,  so  that  if  water  which 
has  lain  for  any  considerable  time  in  a  lead  cistern  or 
pipe  be  drunk,  it  is  apt  to  have  a  bad  effect  upon  the 
system,  whether  of  man  or  animals.  To  meet  such 
leases  a  "  lead-encased  block-tin  pipe  "  has  been  manu- 
jfactured,  and  also  "  tin-plated  sheet  lead  "  for  cisterns, 
iThe  offices  of  the  patentees  and  manufacturers  are  at 
:59,  Bridgewater  Street,  Liverpool,  and  at  15,  Finsbury 
.Place  South,  Moorgate  Street,  London,  where  full 
iinformation  will  be  got  upon  application.  This  pipe  is 
not  merely  washed  or  coated  with  tin,  but  is  a  com- 
pound pipe,  a  tin  pipe  enclosed  within  a  lead  one.  i 
am  not  aware  of  their  having  been  used  in  Glasgow, 
the  Loch  Katrine  water  having  been  pronounced  pretty 
safe  m  practice.  They  have  been  in  use  in  other  pla  ces, 
however,  for  years.  They  ought  to  serve  well  for  beer 
pipes  ;  for  spirits  I  have  often  used  block-tin  pipes— 
same  as  used  for  gas. 


CHAPTER  XXTI. 


Glasgow  Loch  Katrine  Watek-Supply. 

As  showing  liow  the  water-supply  to  the  various  houses 
in  a  city  is  taken  off  from  the  water  companies'  iron 
main  pipes,  I  may  now  point  to  Fig.  241,  which  shows 
the  style  and  mode  of  attachment  of  the  |-in.  under- 
ground stop-cock  and  screwed  ferrule,  both  brass,  as 
allowed  to  be  used  by  the  Glasgow  Water  Commis- 
sioners for  connection  to  their  water-pipes.  The  dis- 
tance between  the  stop-cock  and  the  ferrule  is  about 
2  ft.    The  stop-cock  must  not  be  riveted,  but  have 

tightly-fitting 
nut  and  washer. 
In  order  to  get 
access  to  the  stop- 
cock when  neces- 
sary, it  must  be 
■p;  surmounted  by  a 

*  proper  stop-cock 

case,  with  lid,  which  case  is  set  upon  bricks.  The  depth 
of  the  stop-cock  under  the  surface  of  the  street  may  be 
from  1  ft.  6  in.  to  2  ft.  When  deeper  it  is  often  unne- 
cessarily difficult  to  get  at.  For  handiness,  an  extra 
stop-cock  is  often  put  in  on  the  pavement,  or  some  other 
suitable  place.  As  the  body  of  the  stop-cock  in  street  is 
generally  concealed  from  view,  it  ought  to  be  a  rule  that 
all  underground  stop-cocks,  such  as  in  Fig.  241,  should 
be  put  in  straight  across  the  street.  This  enables  the 
plumber  to  properly  turn  off  and  on  the  water  with  ease, 
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and  SO  save  time.    At  Glasgow,  which  is  celebrated  for 
its  first- class  water-supply,  from  the  bosom  of  the  far 
famed  Loch   Katrine,  the   height  of  the   water  in 
reservoir  at  Mugdock  above  the  mean  level  of  the  water 
iu  the  harbour  is  about  317  ft.    The  whole  of  this 
great  pressure,  however,  is  not  allowed  to  be  wasted  bv 
being  let  on  to  the  lower  parts  of  the  city,  for  by  a 
system  of  check- valves  the  pressure  about  Argyle  Street 
e.g.,  stands  at  about  45  lbs.,  or  about  100  ft.  throughout 
J^/'^y^^^^'i  '^t  ^iglit  it  may  rise  up  to  about  double 
tliat.    ilie  full  pressure  is,  therefore,  kept  for  the 
higher  portions  of  the  city,  where  it  is  required  The 
weight  of  the  lead  service-pipes  off  the  pressure,  as 
regulated  by  the  Glasgow  Water  Commissioners,  is  as 
loJiows  ; — 

I  in.  diam.  internally,   7  lb.  per  lineal  yard. 
I  in.  do.        do.        10  lb.       do.  do 
1  m.  do.        do.        14  1b.       do.  do. 
li  m.  do.        do.         18  lb.       do.  do. 

_  I  think  these  weights,  as  specified  for  the  different 
sizes,  very  good,  and  when  put  in  so  a  first-class  iob  is 
made.    For  London  I  see  the  weights  for  the  same 
sizes  are  rather  less-viz.,  |  in.,  6  lb.  ;  |  in.,  9  lb.  : 
1  m.,  12  lb.  ;  and  1^  in.,  16  lb.  per  yard.    I  expect 
however,  that  the  London  pressure  will  not  therefore 
be  so  strong  as  that  of  Glasgow.    If  not  so  stron- 
then   pipes    when    put   in   of   these  weights  will 
make  a  very  good  job,  i.e.,  when  the  pipe  is  pro- 
perly made-viz.,  of  the  same  thickness  all  round 
Ihe  practice  now  of  putting  on  screw- down  cranes 
saves  the  pipes  greatly  by  preventing  concussion  when 
being  shut.    Although,  as  stated  above,  f-in.  ground 
'Stop-cocks  are  allowed  off  the  Water  Company^  main 
pipe  m  street,  for  sizes  at  or  above  2  in.  slide-valve 
-iuices  must  be  used. 

As  partly  related  on  the  granite  tablet  built  into  the 
pediment  erected  over  the  entrance  to  the  Loch  Katrine 
uqueduct,  the  Loch  Katrine  Water  Works  were  de- 
signed m  1853  and  1854,  Robert  Stewart  being  then 
r.ord  Provost.    The  Act  of  Parliament  was  got  with 
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the  aid  of  Lord  Palmerston  in  1855,  and  the  works 
commenced  in  the  spring  of  1856,  Mr.  Andrew  Orr 
being  then  Lord  Provost.  An  opening  ceremony  took 
yjlace  near  th.e  top  of  Loch  Chon  on  the  20ih  May, 
1856,  and  on  the  14th  October,  1859,  the  water  was 
first  admitted  into  the  aqueduct,  lier  Majesty  Queen 
Victoria  personally  turning  the  sluice.  The  water  was 
introduced  into  Glasgow  on  28th  December,  and  by 
March,  1860,  the  supply  was  general  throughout  the 
city.  In  token  of  their  appreciation  of  the  genius  and 
skill  of  their  engineer,  the  Town  Council  and  a  number 
of  the  most  influential  citizens  entertained  Mr.  J.  F.  i 
Bateman  to  a  banquet  on  the  23rd  October,  1860.  The  | 
cost  of  the  whole  works  amounted  to  upwards  of 
£900,000,  the  distance  traversed  being  fully  thirty-four 
miles.  The  work  was  completed  in  less  than  four  years. 
As  Mr.  James  M.  Gale,  the  present  engineer  to  the 
Glasgow  "Water  Commissioners,  observes,  it  is  a  work 
which  will  bear  comparison  with  the  most  extensive 
aqueducts  in  the  world,  not  excluding  those  of  ancient 
Rome ;  and  it  is  one  of  which  any  city  may  well  be 
.proud.  The  distance  between  Loch  Katrine  and  the 
reservoir  at  Mugdock  is  25J  miles.  Of  these  13  are 
tunnelled,  3f  are  iron  piping  across  valleys,  and  the 
other  9  miles  are  open  cutting  and  bridges.  Where 
the  ground  was  cut  open  the  surface  was  restored  after 
the  aqueduct  was  built.  At  the  bridges  the  aqueduct  : 
is  covered  with  timber,  to  prevent  its  being  choked  by  ; 
snow.  Grooves  are  left  in  the  masonry  to  receive  stop-  , 
planks,  and  discharge- sluices  put  in  for  repairs.  Over- 
flows exist  at  a  number  of  the  bridges  to  discharge  the 
water,  if  it  should  be  necessary  to  stop  the  flow  sud- 
denly at  any  point.  The  reservoir  at  Mugdock  has  a 
water  surface  of  60  acres,  and  a  depth  when  full  of  60 
ft.  ;  it  contains  548,000,000  gallons,  which  at  this  date, 
November,  1875,  is  equal  to  about  17  days'  supply.  In 
November,  1863,  the  average  quantity  of  water  sent 
into  Glasgow  from  Loch  Katrine  was  about  17,000,000  | 
gallons  a  day  ;  the  quantity  consumed  for  domestic  J 
and  other  uses  independent  of  th^t  supplied  by  meferM 
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being  then  39  gallons  a  head.*  The  average  daily 
quantity  sent  in  during  the  three  months  of  July, 
August,  and  September,  1875,  was  31,300,000  gallons, 
or  5.2  gallons  a  head  over  all ;  but  deducting  7  gallons 
for  meter  supply,  and  7  gallons  for  other  trade  purposes, 
we  have  a  daily  supply  of  first-class  water,  sent  into 
Glasgow  for  domestic  use  alone,  to  the  amount  of  38 
gallons  a  head  per  day.    Of  this  large  supply  a  con- 
siderable quantity  runs  to  waste  owing  to  defective 
fittings  ;  but,  as  Lord  Provost  Bain  lately  remarked,  it 
is  perhaps  as  well  for  Glasgow  that  this  waste  should 
go  on  for  the  benefit  of  the  Glasgow  sewers  as  that  it 
should  overflow  into  the  river  Teith.     One  fault  of 
this,  however,  is  that  while  the  greater  part  of  the  city 
receives  abundance  of  water,  some  few  very  highly- 
situated  portions  get  none  :  consequently,  looking  to  this 
and  to  the  rapid  growth  of  the  city,  the  Water  Com- 
missioners have  adopted  stringent  measures  to  prevent 
waste.    Besides  causing  waste-preventing  apparatus  for 
water-closets  and  urinals  to  be  used,  as  already  ex- 
plained, they  have  a  body  of  inspectors,  about  twenty 
in  number,  and  mostly  plumbers,  whose  duty  it  is  to 
examine  all  fittings,  and  cause  them  to  be  put  into 
proper  working  order  when  out  of  repair,  and  also 
to  see  to  it  that  proper  fittings  are  put  in. 

In  1863  the  annual  revenue  was  £90,000,  with  a 
domestic  rate  of  one  shilling  and  fourpence  per  pound 
of  rental.  In  1887  the  revenue  amounted  to  £161,000, 
with  the  rate  reduced  to  sevenpence  per  pound  of  house 
rental,  with  a  public  rate  of  one  penny  per  pound  upon 
all  property  within  the  city.  At  present  Glasgow  is 
supplied  from  Mugdock  reservoir  through  four  iron 
pipes  ^  each  36  inches  in  diameter.  I  am  indebted  to 
Mr.  Gale's  courtesy  for  this  information.  In  the  fore- 
going remarks  no  allusion  is  made  to  the  Gorbals  Water 
Works,  which  are  comparatively  small,  yielding  only 
about  four  million  gallons  per  day. 

*  In  Glasgow  for  some  time  back  the  Sanitary  oflScials  have  been 
stnving  to  havo  all  vvatcr  for  drinking-  and  culinary  purposes  supplied 

where. ^  ^^^"^  ''^     ^^"^  ^^^i' 
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Pumps. 


A  SIMPLE  pump  is  the  common  lift-pump  shown  in 
Fig,  242.  In  this  case,  the  pump-head  b  is  of  lead, 
and  is  securely  fastened  by  screws  or  bolts  to  the 
wooden  plank  c.  d  is  a  3-in.  copper  chamber,  in  which 
the  valves  work,  e  is  lead  pipe,  1^  in.  in  diameter 
internally,  and  from  16  lb.  to  22  lb.  per  yard, 
according  to  the  depth  of  well.  f  is  the 
handle,  which,  being  pressed  down,  as  is 

K supposed  to  be  the  case  in  this  sketch,  pulls 
up  the  working-box  g,  and  so  opens  the 
lower,  or  under  valve  h,  as  shown.  The 
cause  of  the  lower  valve  h  opening  when  the 
working-box  g  is  pulled  up  is  the  pressure 
of  the  atmosphere  upon  the  surface  of  the 
water  in  the  well  into  which  the  lead  tail- 
pipe E  dips.  "When  g.  Fig.  242,  is  pulled  up 
from  H,  it  tends  to  form  a  vacuum  ;  but 
instead,  the  valve  at  h  opens,  and  first  allows 
any  air  which  may  be  in  the  pipe  e  to  escape 
ujDwards,  above  H,  and  fill  the  space  between 
G  and  H.  The  handle  being  raised,  pushes 
Fig.  242.  the  working-box  or  bucket,  g,  down  again 
towards  h,  but  so  soon  as  this  is  attempted  to  be  done, 
the  valve  at  h  closes — in  fact,  the  valve  at  H  closes  when- 
ever the  upward  motion  of  g  stops — and  the  valve  at  g 
opens,  thus  allowing  whatever  is  between  g  and  h  to  get 
above  g,  and  so,  with  several  moves  of  the  handle  f, 
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the  air  between  g  and  the  surface  of  the  water  m  tho 
well  is  all  taken  out,  the  water  following  up  after  it ; 
and  so,  the  working  of  the  handle  being  continued,  the 
water  rises  up  e,  past  h  and  G,  into  the  head  B,  and 
thence  out  by  the  spout,  and  continues  so  to  run  as 
long  as  the  pump  is  worked  and  the  supply  of  water  in 
the  well  continues.    It  will  be  observed,  of  course,  that 
the  valves  at  g  and  h  both  open  upwards.    The  top  of 
the  copper  chamber  D  stands  up  about  aquarter  of  an  inch 
in  the  bottom  of  the  lead  head  b,  so  that  any  sand  or 
such  like  coming  up  the  chamber  T>  may  not  fall  back 
again  into  it.    The  greatest  depth  from  whicli  such  a 
pump,  as  in  Fig.  242,  will  properly  lift  the  water,  is 
about  28  ft.  below  the  valves  in  chamber  D.  The 
reason  of  this  is  that  the  power  which  forces  the  water 
up  the  tail-pipe  F,  during  the  working  of  the  pump  can 
only  do  so  to  the  extent  of  its  strength.    Now,  as  the 
greatest  strength  of  this  "  power,"  viz.  the  pressure  of 
the  atmosphere,  is  only  equal  to  the  height  of  a  column 
of  water  30  to  34  ft.  high,  it  follows  that,  allowing  a 
margm  for  the  working  of  the  valves,  about  28  ft.  is 
the  greatest  depth  from  which  the  pump  will  work 
freely.    Another  point  for  consideration  when  fixing 
up  the  pump  is  the  difference  between  the  well  when 
full  and  empty.    The  mean  pressure  of  the  atmosphere 
18  about  14  lbs.  to  the  square  inch,  so  a  column  of 
water  about  32  ft.  high,  and  equal  in  sectional  area  to 
one  square  inch,  will  weigh  about  14  lbs.,  and  thus  the 
pressure  of  the  atmosphere  and  the  column  of  water 
counterbalance  each  other.    From  this  we  see  that  if 
we  know  the  number  of  pounds  of  pressure  on  the 
square  inch,  we  may  get  the  number  of  feet  of  water 
by  multiplying  by  2^  or  2  2-7ths,  thus  :  14  lbs.  by 
^  <J-7ths  =  32  ft.,  which  comes  pretty  near  it.  Mer- 
cury, again,  is  about  thirteen  times  heavier  than  water, 
and  as  was  discovered  by  Torricelli  in  a.d.  1643,  a 
column  of  mercury  about  29  in.  or  30  in.  high, 
according  to  the  density  of  the  air  at  the  time,  counter- 
balances the  pressure  of  the  atmosphere,  and  so  29|  in. 
lor  mercury    x    13   for  water   again   gives  32  ft. 
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It  must  be  understood  that  it  is  only  at  the  surface 
of  the  earth  that  the  pressure  is  about  14  lbs.,  or  equal 
to  32  ft.  of  water ;  as  we  ascend,  the  pressure  gets 
less. 

Previous  to  the  time  of  Gralileo,  it  does  not  appear 
that  any  philosopher  considered  the  weight  of  the 
atmosphere  had  anything  to  do  with  natural  pheno- 
mena. The  inventor  of  the  air-pump  was  Otto  Guericke, 
in  or  about  a.d.  1650.  I  may  here  explain  Torricelli's 
experiment : — Take  a  glass  tube,  hermetically  sealed 
at  the  one  end,  and  say  ^  in.  in  diameter  internally, 
and  3  ft.  long.  Fill  it  quite  full  of  mercury,  then  stop 
up  the  outlet  firmly  with  the  finger,  then  turn  up  the 
tube  and  insert  its  lower  end  into  a  vessel 
containing  mercury,  as  per  Fig.  242a.  When 
the  finger  is  removed  the  mercury  will  be 
seen  to  sink  down  a  little  in  the  tube,  until 
it  stands  about  30  in.  higher  than  the  surface 
of  the  mercury  in  the  vessel.  This  per- 
pendicular column  of  mercury  30  in.  high 
is  prevented  from  falling  down  into  the 
vessel  by  the  pressure  or  counterbalancing 
weight  of  the  atmosphere.  The  notion  that 
"  nature  abhors  a  vacuum,"  or  that  she  is 


j^^^^g  always  able  to  prevent  one  being  formed, 
Fi   242a  therefore  appear  to  be  wrong,  for  a 

^'  ^'  vacuum  exists  inside  the  glass  tube  above 
the  30  in.  of  mercury.  The  weight  of  the  atmosphere 
near  the  surface  of  the  earth  is  about  1^  oz.  to  the 
cubic  foot,  while  the  weight  of  a  cubic  foot  of  water  at 
its  maximum  density  —  about  39*1°  Fahrenheit — is 
about  62^  lbs.,  or  1,000  ounces  ;  the  water,  in  this  case, 
is  therefore  800  times  heavier  than  the  air.  Mercury, 
again,  is  10,000  times  heavier  than  air. 

When  a  pump  is  newly  finished,  or  has  been  some 
time  unwrought,  and  no  water  in  the  chamber,  it  is 
sometimes  difficult  to  start  it  at  first.  By  pouring  a 
little  water,  however,  into  the  chamber,  it  is  soon  all 
right.  This  water  softens  the  leather  of  the  valves — ■ 
when  they  are  of  leather — and  also  prevents  the  air 
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Fig.  243. 


|-m.  copper 


which  passes  up  through  h  from  getting  back  again. 
Another  style  of  pump  with  copper  barrel  and  lead 
head  is  the  square  lead-headed  pump  in  square  wooden 
case.  This  style  of  pump  is  largely  used,  the  wooden 
case  or  box  iu  which  it  is  placed  serving  to  protect  it. 
The  pump  is  much  the  same  as  in  Fig.  242,  only 
as  the  head  in  this  case  is  square,  and 
is  placed  in  a  case,  it  is  supported  and 
;  held  fast  by  wooden  fillets.  In  the  ujDper 
:  portion  of  the  front  of  case  there  is  a 
door  with  lock  upon  it  to  gain  easy 
access  to  the  interior.  Fig.  243  is  an 
enlarged  view  of  the  3-in.  working-box, 
or  bucket,  shown  at  g,  in  Fig.  242. 
I,  Fig.  243,  is  piece  of  good  stout  leather, 
^  in.  thick,  and  1|  in.  broad,  put  round 
the  top  of  the  wooden  working- box,  the 
rough,  or  flesh  side  out ;  it  is  secured  by 
tacks,  as  shown.  The  leather  is  pared  off  a  little  where 
the  tacks  are  put  in,  so  that  when  driven  in  the  heads 
of  the  tacks  may  not  come  into  contact  with  the  inside 
of  the  chamber.  The  two  ends  of  the  leather  are  made 
to  overlap  each  other  a  little,  both  ends,  however,  being 
I  pared  down,  so  as  not  to  increase  the 
thickness,  j.  Fig.  243,  is  the  bottom  of 
;the  iron  pump-rod,  divided  into  two 
'  prongs,  the  prongs  passing  down  through 
the  wooden  box,  and  being  secured  at  the 
bottom  by  means  of  rivets  or  nuts.  Fig. 
I  244  is  view  of  the  wooden  under-box 
and  valve  shown  in  situ  at  h.  Fig.  242. 
This  imder-box  is  tapered  to  suit  the 
taper  in  the  bottom  of  the  copper  chamber. 
To  fix  it  in  its  place,  hemp  dipped  in  melted 
.  rosin  and  grease  is  wrapped  round  it  at  the  grooves 
I  shown  at  l  l.  Fig.  244.  When  the  plumber  afterwards 
wishes  to  remove  the  under-box,  he  heats  up  the  outside 
of  the  bottom  of  the  copper  chamber  by  setting  fire,  say, 
to  a  few  wood  shavings,  which,  melting  the  rosin  and 
grease,  releases  the  box.    m,  Fig.  244,  is  the  clac-k- 
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valve,  formed  of  a  piece  of  leather  about  I  in.  thick. 
Above  the  leather,  and  attached  to  it,  as  shown,  is  a 
pieoe  of  cast  lead  about  |  in.  thick,  and  about  1|  in. 
long,  and  li  in.  broad.  Fig.  244  is  a  perpendicular 
sectional  view.  Sometimes  the  under-box  is  fitted 
with  a  bent  piece  of  rod  iron,  in  shape  as  per  J^, 
Fig.  243,  minus  the  upper  part  j,  for  the  purpose  of 
drawing  it  out.  Fig.  245  is  an  iron  pump,  working 
upon  the  same  principle  as  Fig.  242  ;  the  charaber  in 
it  may  either  be  its  own  iron,  pro- 
perly bored,  or  a  copper  chamber 
may  be  inserted  if  wished. 

Fig.  246  is  a  3-in.  brass  Jift-and- 
force  pump,  mounted  on  cast-iron 
frame,  very  suitable  for  a  country 
house,  where  it  is  wished  to  pump 
the  water  from  a  well  under  the 
ground  up  to  a  cistern  in  the  garret 
or  uppermost  flat,  for  distribution 
through  the  house.  It  may  be  had, 
of  course,  of  different  sizes,  either 
smaller  or  larger  than  3  in. ;  but  3  in. 
is  a  good  working  size.  The  interior 
diameter  of  the  chamber  of  the  pump 
being  3  in.,  the  interior  diameter  of 
the  tail-pipe  n.  Fig.  246,  and  of  the 
rising  main,  o,  will  be  1^  in.  The 
under-box  in  this  case  may  be  either  of  the  style  shown 
in  Fig.  244,  or  it  may  be  made  of  brass,  in  place  of  wood. 
The  working-box,  however,  is  generally  of  brass,  with 
cup  leather,  and  may  have  either  a  clack-valve  or  a 
spindle- valve.  Another  valve  is  placed  upon  the  rising 
main  at  p,  Fig.  246,  which  valve  at  p,  opening  up- 
wards, keeps  all  it  gets  and  helps  to  prevent  the  weight 
of  water  in  the  rising  main  or  ascension -pipe,  o,  from 
pressing  continually  upon  the  stuffing-box  q,  or  other 
parts  of  the  pump  below  it.  The  reason  why  I  have 
mentioned  1^-in.  pipe  for  the  3-in.  pump  is  because  a 
larger  size  is  unnecessary,  and  to  put  in  a  smaller  size 
does  not  give  either  the  pump,  or  the  person  who 
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works  it,  the  same  fair-play,    k,  Fig.  246,  is  a  copper 
air-vessel,  about  8  in.  across.    It  is  put  on  as  shown 
(or  the  rising  main  may  be  led  out  of  its  top,  as  per  t, 
Fig.  247),  in  order 
to  cause  the  work- 
ing of  the  pump 
to  be  easier,  and 
its  delivery  more 
regular;  by  its  aid 
the  water  in  the 
rising  main  —  in 
place  of  being- 
jerked  along  it 
every    time  the 
working-box  is 
raised  —  is  made 
to  flow  continu- 
ously, the  elasti- 
city of  the  air  in 
the  air-vessel  pre- 
venting this  jerk- 
ing.    When  the 
.well  is  both  deep, 
and  the  tail-pipe 
of  the  pump  also 
goes  a  consider- 
able distance  hori- 
zontally, an  extra 
valve  is  often  put 
in  upon  the  tail- 
pipe   above  the 
water  level ;  ano- 
ther  plan  some- 
times adopted  is 
to  put  on  an  air- 
vessel   upon  the 
tail-pipe,  as  close 
as  convenient  to  the  under  valve  of  the  pump.  As 
the  cistern  to  which  the  water  is  being  pumped  up  is 
generally  out  of  sight,  and  at  a  considerable  distance 
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perhaps  from  the  pump,  some  means  should  be  taken 
to  inform  the  party  pumping  when  the  cistern  is  full. 
For  this  purpose,  a  -g-in.  or  |-in.  warning -pipe  is  led 
from  the  cistern  |  in.  below  the  overflow-pipe,  to  the 
vicinity  of  the  pump,  so  that  when  the  cistern  is  full, 
the  water  flowing  out  of  this  warning-pipe  tells  the 
person  at  the  pump  when  to  stop.  In  order  to  keep 
small  stones  and  stufi'  in  well  from  getting 
into  the  tail-pipe,  the  bottom  of  the  end 
which  goes  down  into  the  well  is  closed 
up  and  a  few  inches,  more  or  less,  as  the 
case  may  be,  from  its  bottom,  the  lead 
tail-pipe  is  bored  full  of  small  holes  about 
5  in.  or  f  in.  in  diameter ;  a  sufficient 
number  must  be  made  to  allow  the  water 
to  fill  the  pipe  quite  freely.  In  place  of 
boring  the  pipe  itself  a  round  perforated 
strainer,  whose  diameter  will  be  about 
double  or  treble  that  of  the  pipe,  maybe  put  on.  This 
strainer  is  what  is  used  when  the  tail-pipe  is  iron.  As  the 
areas  of  circles  are  to  one  another  as  the  squares  of 
their  diameters,  it  follows  that,  allowing  a  margin  for 
the  extra  friction  on  the  smaller  holes,  it  will  take  fully 
forty  J-in.  holes,  or  about  twenty  |-in.  holes,  to  supply 
a  li-in.  pipe  properly.  In  practice  it  is  better  to  err 
upon  the  safe  side  by  putting  in  a  few  extra  than  too 
few. 

It  is  a  common  and  often  useful  practice  to  put  on  a 
|-in.  bib-crane,  say  a  good  lever-handled  stuffing  nose- 
cock,  at  s.  Fig.  246.  By  this  means  water  can  be 
drawn  direct  from  the  pump.  In  giving  a  partial 
reproduction  of  Fig.  246  in  the  June,  1875,  number  of 
the  Manufacturer  and  Builder,  published  in  New  York, 
I  observe  the  editor  stating  that  instead  of  using  a 
large  cistern  in  the  upper  flat  from  which  to  draw  ofl' 
the  water,  it  has  of  late  become  customary  in  New 
York  for  the  pump  to  be  placed  in  the  lower  flat,  while 
the  handle  is  situated  in  an  upper  flat,  a  long  piston- 
rod,  with  the  requisite  guides,  being  carried  up  from 
the  pump  to  the  handle.    The  rising  main  pipe,  Q,  being 
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carried  up  to  near  the  pump  handle,  and  a  crane  put  on, 
the  water  is  drawn  as  directly  and  as  cool  as  possible 
from  the  well.    As  the  tail-pipe  of  the  pump  may  hang 
down  perpendicularly  into  the  well  about  30  ft.,  it  is 
ii  necessary  to  support  it  properly.    This  can  be  done  by 
:j  fixing  up  two  strong  planks  horizontally  inside  the 
I  well,  each  end  of  plank  being  thrust  into  a  hole  cut  for 
I  it  in  each  side  of  the  well.    One  plank  may  be  put  m 
j  about  10  ft.  down  and  the  other  about  20  ft.  down. 
Holes  are  cut  through  the  boards  for  the  tail-pipe  to 
pass  through,  and  with  the  help  of  a  good  lead  flange 
about  9  in.  in  diameter,  which  rests  on  the  board,  and 
which  is  soldered  to  the  lead  tail-pipe,  the  said  tail- 
pipe is  thus  supported.    Regarding  working  down  a 
deep  well,  it  is  sometimes  dangerous  to  go  down  a  well 
which  has  been  some  time  closed  up.    Before  doing  so 
the  plumber  ought  first  to  lower  down  a  candle  and  see 
if  it  will  continue  burning  all  the  way  to  the  bottom,  or 
to  the  surface  of  the  water  in  the  well.    If  it  goes  out, 
independent  of  falling  into  the  water,  or  a  drop  of  water, 
&c.,  falling  upon  it,  then  the  air  is  foul,  and  it  would  be 
at  the  risk  of  his  life  and  a  piece  of  supreme  foolishness 
for  any  one  to  go  down  (unless  with  diving-bell  appa- 
1  ratus)  until  the  well  has  been  left  open  some  time  and 
:  the  air  purified  so  that  the  candle  will  continue  to  burn 
i  properly  and  the  man  to  breathe  freely  and  safely. 
I  Dashing  down  several  buckets  of  clean  water  helps  to 
I  improve  the  air  in  a  well.    Or  for  a  dangerous  well  the 
I  following  plan  may  be  adopted : —  Take  as  many  feet 
i  as  required  of  IJ-in.  zinc  or  other  handy  pipe,  and 
'•  attach  a  wide  mouthpiece  at  its  bottom.     To  this 
mouthpiece  (right  in  centre)  suspend  a  lighted  candle. 
When  this  lighted  candle  is  lowered  with  the  pipe,  the 
flame  causes  a  current  upwards  of  the  foul  air,  upon 
which  a  down  current  of  fresh  air  sets  in  to  supply  the 
place  of  the  foul.     The  working-boxes  or  buckets  of 
the  foregoing  pumps  are  pierced  in  the  centre,  and 
with  valves  in  them.    Another  style  of  pump  is  that 
shown  in  Fig.  248— which  gives  sectional  view  of  a 
plumber's  hand  force-pump— where,  instead  of  the 
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working-box  or  bucket,  a  solid  plunger  is  used.  When 
the  plunger  rises  the  water  follows  it,  the  under-valve 
opening  up  and  allowing  it  to  do  so.  When  the 
plunger  is  pushed  down  the  lower  valve  shuts,  and  the 
water  rushes  up  the  rising-main  or  outlet  pipe,  forcing 
open  the  rising-main  valve,  which  keejDs  all  it  gets. 
The  hand  force-pump  shown  in  Fig.  248  is  generally 
used  by  plumbers  to  clear  service-pipes  which  have  got 
choked  up.  The  small  stop-crane,  with  coupling,  shown 
on  outlet  pipe  (which  in  this  case  is  flexible,  being 
made  of  india-rubber  or  leather)  of  Fig  248,  is  put  there 
for  a  different  purpose.    In  this  case,  instead  of  being 

used  to  pump 
water,  it  may  be 
made  to  pumj)  air, 
serving  as  a  first- 
class  testing- 
pump  for  the 
gas  pipes  in,  say, 
a  large  newly- 
erected  house. 
The  modus  ope- 
randi is  to  close 
up  the  ends  of  all 
the  pipes,  and  the 
„  ^  small  stock-cock 

\  ^  ;  shown  in  Fig.  248 

'  being  connected 

with  the  main 
.     Fia-.  248.  . 

gaspipe,  the 

pump  is  set  ag'oing.  .  If  there  are  many  large  escapes 
in  the  gaspipes,  then  the  air  will  rush  out  at  the  holes, 
and  these  holes,  or  improper  connections,  can  be  traced 
out.  If  the  pipes  be  all  right,  this  is  proved  by  pump- 
ing air  into  them  until  a  certain  pressure  is  put  on — 
not  too  much  ;  then  the  stop -cock  being  shut,  the  pump 
is  uncoupled  from  it,  and  in  a  few  minutes,  the  stop- 
cock being  opened,  the  confined  air  rushes  out  with 
some  force  and  noise.  If,  however,  there  be  a  small 
escape,  this  is  shown  by  the  air  coming  out  with  little 
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force,  or,  sufficient  time  being  allowed,  no  air  coming 
out  at  all. 

I  have  said  that  a  pump  will  not  lift  the  water  from 
a  greater  depth  than  about  30  ft.,  yet,  as  many  wells 
are  several  times  30  ft.  deep,  it  is  necessary  to  lift  the 
water  from  that  depth  by  some  means  or  other.  In 
this  case,  by  lowering  the  pump  down  into  the  well 
until  it  comes  to  about  28  ft.  or  somewhat  less  from  the 
sui'face  of  the  water,  the  water  may  be  sent  up  to  the 
required  height.  To  work  the  pump  or  pumps  in 
this  situation  long  iron  rods  are  required.  In  very 
deep  mines  a  series  of  jDumps  is  used.  The  lowest 
pump  raises  the  water  so  far  and  discharges  it  into  a 
small  cistern  ;  into  this  cistern  the  tail-pipe  or  suction- 
tube  of  the  pump  next  above  dips,  which  pumj)  raises 
the  water  into  another  cistern,  and  so  on  until  the  sur- 
face of  the  earth  is  reached  and  the  desired  height  for 
the  outflow  attained.  One  long  rod,  or  "  spear,"  set  in 
motion  by  a  steam-engine  and  the  necessary  machinery 
above,  is  sufficient  to  set  all  the  various  piston-rods  of 
the  different  pumps  working. 

I  cannot  enumerate  all  the  various  varieties  of  pumps 
and  the  difierent  styles  of  working  them,  by  means  of 
levers,  eccentrics,  cranks,  and  wheels,  for  their  name  is 
legion ;  but  what  I  have  said  will  serve  to  show  the 
principle  upon  which  pumps  work. 
Fig,  248a  shows  vertical  section  of  a  pump  invented 
by  Mr.  Laurence  Jordan,  of  Milton-next- 
Sittingbourne,  Kent,  which  can  lift  the 
water,  although  it  has  only  one  valve, 
viz.  the  one  in  the  working  box.  This 
is  efiected  by  the  use  of  the  side  water 
receptacle,  which  is  attached  on  a  level 
with  the  barrel  of  the  pump. 

I  cannot  enumerate  all  the  various 
varieties  of  pumps  and  the  different 
styles  of  working  them,  by  means  of 
levers,  eccentrics,  cranks,  and  wheels, 
248a.  for  their  name  is  legion  ;  but  what  I 
have  said  will  serve  to  show  the  prin- 
ciple upon  which  pumps  work. 
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The  Hydraulic  Ram. 

There  is  another  interesting  and  useful  machine  for 
raising  water  which  I  may  shortly  describe,  viz.,  the 
hydraulic  ram.  This  instrument  is  self-acting,  and 
when  onoe  properly  set  agoing  it  will  go  on  working 
away  day  and  night  without  intermission  for  an  in- 
ddfinite  period.  Its  action  is  due  to  the  inertia  of  a 
moving  body  of  water.  In  Fig.  249,  u  is  the  source  of 
the  water  supply,  v  the  position  of  the  ram,  say  100  ft. 

(it  may  be  somewhat  less  or  much 
more,  according  to  site,  only  the 
distance  must  not  be  too  little,  or 
the  ram  refuses  to  work)  from  u, 
and  10  ft.  lower,  w  is  the  house, 
say  300  ft.  or  yards  from  ram, 
and  its  uppermost  flat,  where  the 
cistern  is,  about  90  ft.  higher  than 
ram ;  x  is  the  supply-pipe  to  ram, 
and  Y  the  rising-main  from  the 
Fig.  24  .  house,    z  is  the  pipe  or 

drain  conveying  away  the  waste  water.  Fig.  249,  there- 
fore, shows  the  position  of  the  ram  relative  to  its  source 
of  supply  (which  may  be  either  a  running  stream  or  a 
lake,  &c.)  and  point  of  delivery.  In  Fig.  250  an  idea 
of  the  ram  itself  is  given.  At  A  the  water  enters,  and 
rushing  along,  it  gets  exit  at  B  ;  but,  under  _B,  we  see 
the  valve  c ;  the  water  rushing  along  comes  into  con- 
tact with  c,  and  exerting  its  power  upon  it,  suddenly 
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lifts  it  lip  or  closes  it.  This  closing  of  c  so  suddenlj^, 
tends  to  at  once  arrest  the  motion  of  the  water  in  the 
pipe  A,  which  water  had  a  certain  amount  of  momentum 
in  it  corresponding  to  its  height  and  the  size  of  the 
pipe.  Owing  to  its  possessing  this  momentum,  the 
water,  so  soon  as  it  has  shut  the  valve  c,  immediately 
opens  or  forces  up  the  valve  d,  and  so  much  of  it 
passes  through  and  gets  above  d.  This  done,  the  valve 
D  closes,  keeping  all  it  gets.  The  valve  c  now  again 
falls,  simply  owing  to  its  own  weight,  and  the  water 
rushes  out  as  be- 
fore ;  but  again 
c  is  carried  with 
it,  which  closing 
causes  the  water 
to  again  open  d, 
and  fill  the  air- 
vessel  E,  so  far. 
From  this  alter- 
nate closing  or 
working  of  c  and 
D,  it  will  be  seen 
that  in  a  short 
time  a  consider- 
able quantity  of 
water  will  have 
passed  d  ;  this 
water,  therefore, 
after  it  has  filled 
E  so  far,  compressing  the  air  in  it — which  air  acts  as  a 
sort  of  spring — flows  up  the  rising  main  f  towards  the 
receptacle  for  it  at  the  house.  If  we  suppose  the  internal 
diameter  of  the  pipe  at  a  to  be  2  in.,  then  the  internal 
diameter  of  the  pipe  at  F  may  be  1  in.,  and  the  quantity 
of  water  which  a  ram  of  this  size  will  supply  may  be 
about  one  thousand  gallons,  more  or  less,  according  to 
circumstances,  in  the  twenty-four  hours.  Rams,  how- 
ever, can  be  had  of  various  sizes,  from  one  with  l|-in. 
inlet  and  f-in.  outlet,  to  one  with  4-in.  inlet  and  2-in. 
outlet,  the  latter  throwing  up  about  five  thousand  gallons 
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a  day.  Some  plumbers  have  fitted  up  their  rams  with 
3-in.  inlet  pipe  and  only  1-in.  outlet ;  this  causes  greater 
friction  in  the  ascension  pipe,  and  I  also  fear  more 
noise.  Many  consider  the  proportion  of  the  fall  to  the 
rise  in  rams  should  not  exceed  1  to  10  ;  thus  if  the  fall 
of  water  to  ram — taken  perpendicularly — be  7  ft.,  then 
the  height  to  which  the  water  will  be  sent  above  the 
ram  will  be  about  70  ft.  If  the  fall  be  20  ft.,  then 
the  rise  may  be  as  much  as  200  ft.  and  so  on.*  The 
quantity  saved  of  the  water  passing  through  the 
ram  may  be  taken  at  about  one-tenth  ;  thus  for 
every  ten  gallons  that  enter  the  ram,  one  gallon 
is  sent  on  to  the  cistern  or  reservoir,  in  or  near  the 
house.  G,  Fig.  250,  is  the  snifle  valve,  a  section  of 
which  is  shown  in  Fig.  251.  This  Fig.  251  is  a  brass 
bolt  with  hole  drilled  up  its  centre  as  shown,  for  the 

*  In  the  Engineer  for  Januar}'  7th,  1876,  a  correspondent  states 
that  with  a  fall  of  20  ft.  the  water  was  sent  up  160  ft.  above  the  ram, 
the  quantity  lifted  being  20  gallons  per  minute.  The  length  of  the 
discharge  pipe  was  700  ft. 

In  the  same  journal  again,  but  under  date  January  28th,  1876,  Mi. 
William  W.  Fyfe,  of  Aberdeen,  gives  the  following  table  of  results,  as 
obtained  by  rams  made  and  fitted  up  by  his  firm: — 


Fall  in  feet. 

Quantity  in  gal- 
lons per  minute 
used. 

Quantity  in  gal- 
lons per  minute 
lifted. 

Height  of 
delivery. 

Percentage  of 
duty. 

Proportion  of 
lilt  to  fall. 

1 

8 

6-949 

0-669 

66 

0-927 

8-26 

2 

7 

9-47 

0-27 

200 

0-81 

28-57 

3 

6-5 

1-2 

0-214 

24-2 

0-78 

4-4 

4 

4 

42 

1-1 

96 

0-6-25 

24 

5 

1-16 

-5 

34 

29-14 

6 

0-75 

•15 

34 

45-33 

7 

6 

42" 

1-2 

120 

0-57 

20 

8 

10-5 

9-297 

•537 

96 

0-637 

9-14 

The  falls  were  so  low,  in  cases  5  and  6,  that  the  waste  could  not  be 
measured,  and  7  and  8  are  pumping  rams,  lifting  pure  spring  water 
while  being  driven  by  impure  streams,  which,  of  course,  rpauirc  a 
greater  expense  of  power. 
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valve  to  work  forwards  and  backwards  in.  h  is  the 
end  towards  the  interior  of  the  ram,  i  the  outlet,  which, 
as  will  be  seen,  is  very  small,  just  large  enough  to 
admit  the  point  of  a  pin.  The  use  of  this  small  valve 
to  the  ram  may  be  said  to  be  somewhat  analogous  to 
the  use  of  a  man^s  nostrils  to  him.  The  man  may 
speak,  although  his  nostrils  are  stopped  up,  as  when  he 
has  a  cold,  but  he  will  speak  all  the  better  when  they 
are  clear. 

After  having  been  sometime  in  use  it  has  often  hap- 
pened that  the  air-vessel  of  a  pump,  or  ram,  becomes 
useless  on  account  of  the  air  at  first  contained  in  it 
having  somehow  vanished,  either  the  water  having 
absorbed  it,  or  else  the  air  has  slowly  passed  through 
the  water  as  does  sewage  gas  through  the  water  in  the 


Fig.  251. 

syphon- trap  of  a  water-closet.  Or,  again,  a  small 
hole  somev/here  may  be  the  cause.  To  provide  for  this 
some  j)arties  attach  a  small  stop-cock  to  the  air-vessel 
near  the  top,  by  means  of  which  air  can  be  admitted 
when  necessary.  Professor  F.  E.  Sweet  sug-o-ests 
auother  remedy,  viz.,  to  place  in  the  air-vessel  some 
sperm  oil,  the  floating  of  which  on  the  surface  of  the 
water  prevents  contact  between  the  air  and  the  water, 
,  and  thereby  acts  as  a  sort  of  check- valve  to  keep  the 
I  air  imprisoned.  I  have  as  yet  had  no  experience  of 
the  working  of  this,  and  merely  mention  it.  Mr. 
^IcTear,  of  St.  Rollox  Chemical  Works,  made  some  ex- 
periments for  me  as  to  how  this  oil  would  act  in  keeping 
back  gases  from  passing  through  water-locked  syphon- 
traps,  but  it  was  found  to  be  useless  for  that  purpose. 
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A  mineral  oil  sucli  as  heavy  paraffine,  non-inflammable 
at  less  than  about  400  degrees,  would  be  more  suitable 
where  it  could  be  applied.  Mr.  Townsend  has  long 
used  this  latter  in  keeping  down  bad  smell  at  the 
urinals  ;  the  paraffine  being  made  to  float  on  the  top  of 
the  ui'Lae. 


CHAPTER  XXy. 


The  Siphon. 


SiPHOxs  are  used  to  transfer  various  liquids  from  one 
vessel  or  cistern  to  another,  and,  on  a  large  scale,  to 
empty  lochs  or  pits  of  water  wherever  the  water  at  the 
outflow  end  can  be  discharged  at  a  sufi&ciently  lower 
level  than  the  water  to  be  emptied. 

The  power  or  force  which  causes  a  siphon  to  work 
is  the  pressure  of  the  atmosphere  upon  the  surface 
of  the  water  on  the  inlet  side, 
combined  with  the  greater 
weight  of  water  at  the  outlet. 
Hence  the  greatest  height 
over  which  a  siphon  will  lift 
the  water  will  be  about  thirty 
feet.  By  a  simple  experiment 
it  is  easy  to  show  the  action  of 
the  siphon,  k,  Fig.  252,  is 
the  vessel  to  be  emptied,  L  the 
vessel  to  be  filled,  m  is  the 
siphon,  and  n  the  tube  to 
charge  the  siphon  by.  o  is  a 
short    pipe    through  which 

liquids  or  air  may  be  admitted  into  the  close  vessel  K. 
K  being  full  and  l  empty,  the  lower  end  of  the  siphon  is 
either  closed  up  with  the  hand  or  by  shutting  the  stop- 
cock— if  one  be  on  upon  the  end  next  l — and  the  mouth 
being  applied  to  the  small  pipe  at  n,  the  air  is  all  sucked 
out  of  the  siphon  m  until  the  water  begins  to  come 
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into  the  moutli,  the  hand  and  mouth  are  then  with- 
drawn and  the  water  from  k  passes  up  and  down  m 
into  L.  During  the  rush-ofE  of  the  water  the  flow  can 
be  stopped  at  will  by  simply  pressing  the  finger  or 
hand  closely  upon  the  mouth  of  the  pipe  at  o.  In 
Fig.  252,  the  top  of  the  round  vessel  k  is  shown  as 
arched ;  were  it  made  quite  flat  on  top,  and  of  sheet 
tin  not  extra  strong,  then  upon  the  rush- off  of  the 
water  being  suddenly  suspended  by  stopping  up  o,  the 
top  of  the  vessel  would  collapse  or  fall  in  so  far  owing 
to  the  pressure  of  the  atmosphere  upon  it. 

In  Fig.  252,  the  pipe  N  is  shown  as  long  as  the 
siphon,  but  it  may  be  used  much  shorter,  and  with  a  small 
stop-cock  upon  it  at  its  junction  with  the  lower  end  of 
the  siphon.  The  discharge  would  be  greater  with  n  shut. 

Another  way  to  charge  and  start  a  siphon  where  the 
pipe  is  large,  is  to  fix  a  stop-cock  or  sluice- valve  on 

A each  end,  and  a  2-in.  (or  larger)  brass 
trap-screw  at  the  highest  part  of  the 
siphon.    The  two  cocks  being  shut,  the 
cover  of  the  trap- screw  is  taken  off  and 
water  poured  in  until  the  siphon  is 
'  quite  full  and  all  the  air  out.    The  trap- 
Fig.  253.      screw  cover  being  put  on  again,  and 
screwed  up  tightly,  the  two  cocks  are  opened  simul- 
taneously and  the  water  flows.    In  other  cases,  again, 
siphons  are  charged  with  a  force-pump. 

Fig.  253  is  known  as  the  Wirtemberg  siphon ;  when 
once  filled  with  the  liquid  it  remains  filled  so  long  as  it 
is  held  perpendicularly.  When  one  end  of  this  siphon 
is  immersed  in  water  or  wine,  &c.,  then  the  balance  is 
disturbed,  and  the  liquid  in  the  end  not  immersed  being 
heavier  relatively  to  the  air  than  the  liquid  in  the 
immersed  end  is  to  the  liquid  in  the  vessel,  the  effect 
is  that  the  liquid  to  be  drawn  off  flows  out  at  the  end 
not  immersed. 

In  regard  to  Fig.  252,  it  must  be  understood  that 
the  pipe  N  does  not  necessarily  form  a  part  of  the 
siphon,  for  without  the  pipe  n  the  siphon  M  can  be 
charged  by  sucking  the  lower  end  of  m. 
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Certain  natural  phenomena  and  also  some  curious 
tricks  are  produced  by  tlie  action  of  tlie  siphon. 
Intermittent  springs  are  examjDles  of  the  former,  and 
the  "  vase  of  Tantahis  "  is  a  specimen  of  the  latter. 

I  observed  in  opening  that  the  greatest  height  over 
which  a  siphon  will  lift  the  water  is  about  thirty  feet. 
That  refers,  of  course,  to  the  height  above  the  surface 
of  the  water  to  be  lifted.  If,  however,  for  some  parti- 
cular reason  the  siphon  has  to  dip  down,  or  traverse  a 
valley  before  rising  over  the  hill,  then  the  perpendi- 
cular height  from  the  bottom  of  the  valley  to  the  top 
of  the  hill  might  be  much  more  than  thirty  feet. 
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Flow  of  Water  through  Pipes, 

It  sometimes  happens  that  after  a  plumber  has  put  in 
his  water  supply-pipes,  say  from  one  cistern  to  another, 
as  in  Fig.  254,  or  from  a  cistern  to  a  kitchen-sink  or 
bath,  that  the  water  refuses  to  flow  from  the  one  cistern 
to  the  other,  or  from  the  cistern  to  the  water-tap.  Of 
course  this  may  occur  owing  to  the  pipe  having  got 
choked  up  with  some  foreign  substance,  such  as  rags, 
paper,  wood,  or  lime,  &c.,  or  owing  to  the  worthy 

plumber  having 
made  a  "  solid 
joint,"  but  that  is 
not  what  I  wish  to 
refer  to  here. 

In  the  cases  I 
wish  to  speak  of  we 
shall  suppose  that 
no  water  has  yet 
been  put  into  the 
cisterns  whatever, 
and  that  the  connecting- pipe  between  the  two  cisterns 
is  so  clear  that  it  can  be  blown  through  quite  easily. 
The  water  being  let  on  to  the  cistern  P,  Fig.  254,  and 
p  filled,  it  is  expected  that  upon  looking  into  the  other 
cistern  Q  that  it  will  also  be  filled,  or  at  least  be  filling 
up  as  quickly  as  possible,  instead  of  that,  however,  the 
cistern  Q  is  perhaps  found  to  be  empty.  The  reason  for 
this  is  that  the  pipe  r  connecting  the  two  cisterns  has 
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not  been  put  iu  properly.  Instead  of  that  portion  of 
it  wliicli  goes  horizontally  being  put  in  quite  level,  or, 
if  off  the  level,  put  in  as  per  dotted  line  s.  Fig.  254, 
with  a  valley  in  the  centre,  so  that  no  air  could  lodge 
in  it,  the  pipe  has  been  put  in  with  a  rise  in  the  centre, 
as  shown  at  r,  Fig.  254,  and  the  consequence  is  that 
when  the  water  runs  down  from  p  a  portion  of  it  gets 
over  the  ridge  at  r  and  fills  up  the  pipe  beyond  so  far ; 
this,  however,  imprisons  the  air  at  r  which  to  the 
extent  of  a  glassful  or  a  tumblerful  or  so  (according  to 
the  size  of  the  pipe)  cannot  get  away,  being  jammed  in 
betwixt  the  water  upon  each  side  of  it,  upon  which  it 
floats.  If  the  cistern  p  were  a  considerable  height 
above  the  cistern  q,  then  the  pressure  of  the  water  from 
p  might  force  the  air  before  it.  In  this  case,  however, 
both  cisterns  are  on  the  same  level,  and  the  pressure  at 
R  only  a  few  feet — about  5  or  7  as  the  case  may  be. 
To  get  the  water  to  run  the  plumber  may  adopt  either 
of  the  following  three  courses  most  suitable  in  the  cir- 
cumstances : — First,  if  the  position  of  the  pipe  will 
allow  of  it,  he  may  press  down  the  pipe  at  r,  doing 
away  with  the  ridge  or  rise  there,  whereupon  the  air 
will  of  its  own  accord  rise  up  through  the  interior  of 
the  pipe  and  the  water  begin  to  flow  into  Q.  Second, 
he  may  apply  a  hand  force-pump  (see  Fig.  248)  to  the 
mouth  of  the  pipe  in  p,  and  by  pumping  in  water  force 
the  air  out  at  the  end  of  the  pipe  at  q,  and  the  air  being 
once  out  the  water  soon  rises  up  into  Q  and  fills  it. 
Third,  he  may  pierce  the  pipe  at  the  highest  part  of  the 
rise  at  r  with  a  nail,  and  through  the  small  hole  thus 
made  the  imprisoned  air  will  come  blowing  out ;  so  soon 
as  that  air  is  out  the  water  immediately  flows  onwards 
and  upwards  into  q  until  the  water  in  the  cistern  Q 
stands  at  the  same  level  as  the  water  in  p.  This  would 
be  the  case  supposing  the  distance  between  the  two 
cisterns  p^  and  Q  was  several  hundred  yards  and  the 
internal  diameter  of  the  pipe  only  1  in.  or  even  less ; 
but,  of  course,  the  greater  the  distance  and  the  smaller 
the  pipe  the  slower  the  flow,  as  the  friction  of  water  in 
motion  through  pipes  is  very  considerable.   This  friction 
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takes  place  against  tlie  sides  of  the  pipes,  the  friction 
of  the  particles  of  water  amongst  themselves  being  very 
little. 

I  have  said  that  the  plumber's  "  third  "  plan  would 
be  to  pierce  the  pipe  with  a  nail ;  this  is  a  very  common 
thing  for  plumbers  to  do  with  leaden  pipes  when  they 
wish  to  let  out  either  air  or  water,  and  after  the  hole — 
which  is  only  sent  through  one  side  of  the  pipe — has 
served  its  purpose  it  is  plugged  up  with  a  small  piece 
of  good  wood,  say  pine,  and  the  plug  being  cut  off  flush 
the  lead  is  riveted  over  it  to  keep  it  in. 

It  occasionally  happens  that  the  plumber  has  to  pro- 
vide for  the  continual  gathering  of  air  in  a  pipe  when- 
ever the  cistern  hap- 
pens to  get  empty. 

In  this  latter  case 
he  may  either  put  on 
a  small  stop-cock  (a 
f-in.  gas  stop-cock 
often  serves  the  pur- 
pose), to  open  and 
shut  with  the  hand 
whenever  necessary, 
as  at  T,  Fig.  255,  or 
instead  of  the  stop- 
cock an  air-pipe  may 
be  put  on,  as  at  u, 
Fig.  265,  the  top  of 


Fig.  265. 

said  air-pipe  being  carried  up  higher  than  the  top  of  the 
cistern  so  that  no  water  may  come  out  when  the  draw- off 
cock  is  shut  suddenly.  The  reason  why  a  small  stop-cock 
or  an  air-pipe  is  spoken  of  as  being  put  on  at  t,  Fig.  255, 
is  because  the  pipe  at  T  is  higher  than  at  v,  and  conse- 
quently air  lodges  at  t;  were  t  lower  than  v  and  the 
pipe  between  x  and  v  straight,  no  air  would  lodge. 

It  was  mentioned  above  that  the  friction  of  water  in 
motion  through  pipes  was  very  considerable,  and  in 
consequence  the  flow  of  the  water  was  retarded  very 
much  thereby.  This  effect  of  the  friction  is  known  as 
the  "loss  of  head."     In  connection  with  this,  and 
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before  proceeding  farther  with  my  own  remarks,  I  may 
here  quote  the  following  interesting  observations  which 
iormed  part  of  a  leading  article  in  the  Building  News 
of  date  December  4th,  1874  : — 

"  When  water  is  conveyed  from  one  tank  or  reservoir 
to  another,  by  means  of  a  long  pipe,  there  is  a  certain 
amount  of  resistance  offered  to  it  by  the  surface  of  the 
1  pipe ;  this  resistance  is  proportional  to  the  surface  of 
the  pipe,  and  will,  therefore,  be  greater  for  a  small 
than  a  large  pipe  ;  it  is  also  very  nearly  proportional 
to  the  square  of  the  velocity  at  which  the  water  is 
:  moving.  The  retai'dation  caused  by  this  resistance 
prevents  water  from  rising  to  the  same  height  again 
after  passing  through  a  long  pipe,*  and  occasions  what 
is  termed  a  loss  of  head,  the  head  of  water  being  the 
height  of  the  surface  of  the  reservoirs  above  the  orifice 
of  discharge  at  the  lower  end  of  the  pipe.  To  find  the 
velocity  of  discharge  from  a  pipe,  multiply  the  head  by 
the  diameter  of  the  pipe,  and  divide  by  its  length  (all 
in  feet),  then  multiply  the  square  root  of  this  quantity 
by  the  constant  number  50,  and  the  result  is  the 
velocity  in  feet  per  second  ;  if  this  velocity  is  multi- 
plied by  the  area  of  section  of  the  pipe  (also  in  feet), 
we  obtain  the  number  of  cubic  feet  discharged  in  a 
second,  of  time ;  and  this  multiplied  by  6^,  gives  the 
number  of  gallons.  For  example,  if  the  head  is  32  ft., 
the  diameter  of  the  pipe  ^ft.,  and  its  length  100  ft., 
the  velocity  of  discharge  will  be  20  ft.  per  second,  and 
the  area  of  section  being  one-fifth  of  a  foot,  the  dis- 
charge will  be  4  cubic  feet,  or  25  gals,  per  second. 
AVe  have  here  supposed  the  pipe  to  be  quite  straight, 
without  curves  or  bends,  but  as  these  are  usually  of 
frequent  occurrence  in  pipes  of  considerable  length,  a 
much  greater  amount  of  retardation  takes  place,  and 
the  velocity  of  discharge  decreased  thereby.  If  the 
change  of  direction  of  a  pipe  is  made  with  a  sharp 
elbow,  the  retardation  is  much  greater  than  with  a 
rounded  turn  ;  when  the  angle  of  deviation  is  40°, 
with  a  sharp  elbow,  the  loss  of  head  due  to  the  turn 
•  In  connection  with  this  point,  see  remarks  on  Fig.  257. 
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is  one-seventh  of  the  head  of  water  due  to  the  velocity 
at  that  point.  For  an  angle  of  60°,  the  loss  is  rather 
more  than  pne-third  ;  and  for  90°  tho  loss  is  nearly 
equal  to  the  head  itself,  or  the  water  is  momentarily 
brought  nearly  to  a  standstill.  In  general,  however, 
the  change  of  direction  is  made  with  a  circular  bend, 
and  the  larger  the  radius  of  the  bend  the  less  the 
resistance  caused  by  it :  thus,  if  the  radius  of  the  bend 
is  five  times  that  of  the  pipe,  the  loss  of  head  in  a 
deviation  of  40°  is  only  one  thirty-second ;  where  the 
angle  is  60°  it  is  one  twenty-first,  and  for  90"^  it  is 
one-fourteenth." 

In  order  to  afford  some  further  explanation  of  the 
practical  working  of  this,  I  proceed  to  explain  some 
experiments  I  made.  I  took  a  lead  pipe  f  in.  in 
diameter  internally  and  50  ft.  long.  The  end  at  which 
the  water  was  poured  in  was  bent  up  6  ft.  high,  and 

;  _j  the   outlet  end 

^M'^  only  1  ft.  high ; 


.2 


Fig.  256. 


the    height  of 
;        the  inlet  above 
'  the  outlet  being 
^  ■      thus  5  ft.  When 
the  water  flowed 


full  bore  out  of  the  lower  end  it  only  rose  up  into 
the  air  about  3  in.  high,  thus  showing  a  loss  of  head 
of  about  4  ft.  9  in. ;  when,  however,  the  orifice  was 
contracted  to  I  in.  in  diameter,  then  the  water  spouted 
up  into  the  air  about  3  ft.  high  above  the  orifice.  The 
explanation  of  this  latter  result  is  that  for  the  amount 
of  water  emitted  from  the  contracted  orifice  there  was 
a  proportionately  less  retardation  by  friction  than  when 
the  water  spouted  out  full  bore  from  the  imcontracted 
pipe.  ^ 
In  another  experiment  I  took  a  small  gas  pipe  of 
only  ^  in.  bore  and  72  ft.  long.  I  joined  it  at  the 
one  end  to  a  small  cistern,  as  per  w.  Fig.  256.  The 
top  of  this  cistern  was  3  ft.  6  in.  higher  than  the 
orifice  of  the  other  end  of  the  pipe,  which  other  end 
was  bent  up  as  shown  at  x,  Fig.  256,  about  6  in.  above 
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the  ground.  The  length  of  the  horizontal  portion  of 
the  i^ipe  lying  along  the  ground  was,  therefore,  about 
68  ft.^  Water  was  poured  into  the  cistern  at  w,  and  at 
lirst  it  ran  away  very  freely  ;  but  latterly  more  slowly. 
I  considered  the  outflow  too  little,  and  believed  air  in 
the  pipe  to  be  the  impeding  cause.  I  therefore  put  my 
mouth  to  the  orifice  at  x,  and  blew  in  as  hard  as 
possible,  trying  to  blow  the  air  out  at  the  other  end ; 
but  it  was  no  use,  the  3  ft.  6  in.  of  pressure  at  the 
cistern  end  being  too  much,  it  seemed,  to  blow  against. 
I  therefore  temporarily  raised  the  end  of  the  pipe  at  x 
as  high  as  the  cistern  w,  and  waited  a  little,  when  the 
water  at  the  end  x  rose  up  as  high  as  in  w.  I  then 
blew  into  the  end  x  again,  when  several  bubbles  of  air 
came  up  through  the  water  in  w.  The  end  of  the  pipe  at 
X  was  then  lowered  down  again  to  its  original  position, 
6  in._  above  the  ground,  when,  so  long  as  the  supply 
continued  at  w,  the  water  poured  out  freely  from  the 
orifice  at  x,  coming  with  such  force  as  to  rise  up  full 
bore  into  the  air  about  }  in.  high,  as  per  y.  Fig.  256. 

This  I  in.  rise  of  the  water  while  coming  out  full 
bore  was  no  great  height,  yet  seeing  that  the  pipe  was  only 
1  in.  bore  and  72  ft.  long,  and  the  pressure  or  head  of 
water  above  the  orifice  only  3  ft.  6  in.,  it  was  prettv 
good. 

I  tried  how  much  water  came  in  a  given  time,  and 
found  that  it  took  six  minutes  to  run  off  one  gallon, 
which  was  at  the  rate  of  240  gals,  a  day.  From  this 
it  will  be  seen,  therefore,  that  in  a  i-in.  pipe,  72  ft. 
long,  with  a  head  in  the  cistern,  above  the  orifice,  of 
3  ft.  6  in.,  the  loss  of  head  when  the  water  flowed  out 
full  bore  was  3  ft.  5i  in.  It  must  not  be  supposed, 
however  (and  this  is  a  point  I  wish  to  draw  particular 
attention  to),  that  this  3  ft.  5^  in.  of  loss  of  head  at 
the  orifice,  as  per  Y,  Fig.  256,  means  that  the  water 
will  rise  no  higher.  If  any  one  thinks  so,  then  he 
thinks  wrongly  ;  for,  in  reality,  this  3  ft.  5i  in.  of  los3 
of  head  simply  means  that  when  coming  out  full  bore 
out  of  the  orifice  the  water,  in  this  case,  though  with 
a  head  of  3  ft.  6  in.,  after  passing  through  a  i-in.  pipe 
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72  ft.  long,  comes  so  slowly  that  the  strength  of  tho 
current  is  only  able  to  cause  the  water  to  spout  up  into 
the  air  ^  in.  high.  If,  however,  the  orifice  of  this  i-in. 
pipe  be  contracted,  which  I  did  by  squeezing  it  together 
with  a  pair  of  nippers,  then  the  water  spouts  up  at 
once  to  nearly  2  ft.  above  the  orifice,  as  per  z,  Fig.  256. 

Further,  as  showing  the  loss  of  head  does  not  mean 
that  watev  if  properly  guided,  refuses  to  rise  up  to  its 
level  after  passing  through  a  long  pipe,  I  put  another 
small  cistern  upon  the  outlet  end  of  my  72  ft.  of  ^-in. 
pipe,  and  set  it  up  as  per  a,  Fig.  257,  at  the  same  level 
a.s  the  cistern  w.  Fig.  257.  I  then  poured  water  into 
Wj  and  it  soon  rose  up  in  A  to  the  same  height  as  in  w. 
At  least,  if  there  was  any  slight  difierence  in  favour  of 
yv,  it  was  so  slight  that  I  was  unable  to  detect  it.  If, 
however,  I  had  either  put  on  a  small  bib-crane,  as  at 
B,  Fig.  257,  or  instead  pierced  a  hole  there,  then  so 
^  N==l  lo^g      either  was 

w  1^533  open    the  water 


would    be  pre- 
vented from  rising 
up  into  the  cistern 
Kg.  257.  A.     This   is  one 

thing  that  engineers  have  to  consider  when  drawing  out 
their  plans  for  the  water-supply  of  towns.  They  must 
put  in  pipes  of  such  sufficient  size  as  that,  when  the  near 
or  low  end  of  a  street,  &c.,  is  drawing  off  water,  sufficient 
water  will  be  left  to  supply  the  other  end. 

From  the  foregoing  it  is  apparent  that  friction 
retards  the  flow  of  water  very  much,  yet,  even  although 
the  distance  between  two  cisterns  be  great,  if  sufficient 
time  be  allowed,  versus  friction,  the  water  will  ulti- 
mately stand  at  the  same  level  in  both  cisterns,  unless, 
indeed,  where  the  connecting  pipe  is  so  small  as  to 
allow  evaporation  to  show  a  fraction  of  difierence  in 
favour  of  the  first  cistern.  Of  course,  evaporation  may 
afi'ect  the  first  cistern  also  ;  but  said  first  cistern  being 
nearer  the  fountain-head,  or  having  a  larger  and  quicker 
supply,  evaporation  need  not  be  taken  into  account 
regarding  it. 
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As  an  example  of  the  distance  wliiclL  watei'  can  flow 
bettt'cen  cisterns  upon  the  same  level  I  shall  quote  the 
following,  kindly  given  by  a  correspondent  of  the 
Building  News  (p.  139,  January  29th,  1875).  _  "At 
Ely  station  on  the  G.E.R.  is  a  tank  which  supplies  the 
engines  with  water  ;  at  Ely  Junction  is  a  smaller  tank 
built  for  the  same  purpose.  The  tanks  are  on  a  level, 
are  \-,  miles  apart,  and  are  connected  by  a  3-in.  pipe 
laid  under  ground  descending  from  the  larger  tank,  and 
ascending  to  the  bottom  of  the  smaller  one.  The  water 
is  pumped  into  the  larger  tank  at  the  station,  and  flows 
into  the  smaller  one  at  the  junction  without  causing  any 


Figs.  258  and  259. 


trouble  whatever.  .  .  .  At  least  20,000  gallons  of  water 
per  day  are  taken  from  the  smaller  tank." 

In  another  case  water  was  supplied  by  gravitation 
through  a  pipe  a  mile  long,  and  which,  in  its  course, 
dipped  down  to  the  bottom  of  an  intervening  glen. 
The  cistern  receiving  the  water  was  not  much  below 
the  level  of  the  fountain-head,  and  the  pipe  was  not 
more  than  an  inch  bore,  and  no  difficulty  was  experienced 
in  getting  the  cistern  filled. 

1  shall  close  this  article  upon  the  Flow  of  Water  Avith 
a  quotation  from  a  paper  read  before  the  Philosophical 
Society  of  Glasgow,  December  2nd,  1874,  by  Mi-. 
Alexander  Morton,  relative  to  experiments  made  by 
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him  upon  fluid  jets  and  induced  currents.  Mr.  Morton 
has  kindly  permitted  me  to  do  so  : — 

"The  apparatus  shown  in  section  by  Fig.  258,  consists 
of  a  simple  conoidal  nozzle  screwed  into  the  body  of  the 
inlet  or  supply-tube,  which  nozzle,  when  supplied  with 
a  head  pressure  of  water  of  from  8  to  10  ft.,  discharged 
a  jet  vertically  to  within  1  ft.  of  the  height  of  the 

supply  level,  when  there  was 
little  or  no  rotary  motion  in  the 
jet  on  leaving  the  nozzle.  To 
prevent  this  revolving  motion  I 
used  a  cross  piece,  shown  in  plan. 
Fig.  259,  in  the  wide  end  of  the 
nozzle,  as  I  found  it  almost 
impossible  to  get  steady  results 
without  it.  Water  falling  freely 
through  a  tube,  although  per- 
fectly straight  and  free  from  any 
knees  or  bends,  has  always  an 
inclination  to  revolve  in  some 
direction  in  its  onward  course, 
and  often  leaves  the  nozzle  with 
such  a  velocity  that  the  jet 
becomes  broken  into  spray  at  a 
short  distance  from  it.  Certain 
knees  and  bends  so  increase  the 
revolving  motion,  that  the  cen- 
trifugal force  on  issuing  from 
the  nozzle  may  nearly  equal  the 
)  impelling  forward  force  of  the 
J  jet ;  hence  the  necessit}''  of  a 
'cross  piece'  in  every  experi- 
ment, as  steadiness  and  accuracy 
are  of  the  greatest  importance  in  obtaining  definite 
results.  With  the  apparatus.  Fig.  258,  suspended  by  a 
flexible  india-rubber  tube,  as  shown  by  Fig.  260,  the 
reaction  of  the  jet  may  be  approximately  obtained  by 
measuring  the  angle  to  which  it  has  been  deflected  ;  but 
in  my  experiments,  to  obtain  the  greatest  deflection  with 
a  given  area  of  nozzle  was  my  sole  aim.    To  define  the 


Fig.  260. 
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exact  reaction  of  a  given  jet  formed  no  part  of  these 
experiments  ;  but  when  the  '  cross  piece  '  was  in  pLace, 
the  simple  conoidal  nozzle,  delivering  freely  into  the 
atmosphere,  gave  the  greatest  reaction,  and  the  impelled 
jet  rose  to  the  greatest  height. 

"The  apparatus  shown  by  Fig.  261  has  a  trumpet- 
mouthed  discharge-tube,  the  narrow  end  or  throat  of 
which  is  of  exactly  the  same  form  and  size  as  the  simple 
nozzle.  Fig.  258;  and  when  supplied  from  the  same  head 
of  water  it  will  deliver  more  than  double  the  quantity 
of  water  in  a  given  time  of  that  issuing  from  the  simple 
nozzle  ';  therefore  the  velocity  of  the  jet  at  the  throat 
must  be  also  more  than  double,  as  the  areas  of  both  are 


Fig.  261. 


exactly  equal.  It  may  be  asked,  why  such  an  increase 
in  quantity  ?  In  answer,  I  can  only  say  that  I  account 
for  it  through  some  imknown  or  not  yet  satisfactorily 
explained  action  of  the  enlarging  jet.  This  action  we 
can  see  going  on  within  the  tube,  and  can  prevent  it  by 
greasing  the  internal  surface  when  water  is  the  fluid 
passing  through  it;  but  within  such  a  tube  there  lies  a 
secret,  which  may  be  explained  hereafter.  I  had 
newly  finished  a  gun-metal  tube  which  I  considered  of 
a  bettor  form  than  any  I  had  previously  tried,  and 
having  polished  the  inside  of  it  first  with  fine  emery 
and  oil,  and  then  with  crocus  and  oil,  it  was  therefore, 
although  smooth,  very  greasy,  and  on  experimenting 
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with  it  I  became  bewildered  at  the  inferior  and  unsteady 
results  ;  but  on  substituting  an  old  tube  not  greasy, 
immediately  the  delivery  increased  and  the  results 
became  steady  as  usual,  thus  proving  the  fault  to  lie  in 
the  greasy  tube. 

"  I  have  said  that  with  about  9  ft.  head  more  than 
double  the  quantity  of  water  would  be  delivered  ;  but, 
on  lowering  the  head^  thereby  reducing  the  water  pres- 
sure, a  still  greater  quantity  will  issue,  even  as  much 
as  three  to  four  times  that  delivered  through  Fig.  258,  j 
with  the  same  head.  Near  the  throat  of  the  discharge  i 
tube  there  is  a  constant  vacuum,  so  that  the  jet  of  water 
rushing  through  the  throat  attains  the  velocity  due  to 
the  head  plus  the  vacuum ;  whereas  with  the  simple 
nozzle.  Fig.  258,  the  greatest  velocity  through  it  can 
only  be  that  due  to  the  head  alone  minus  the  friction." 

In  a  discussion  which  followed  Mr.  Jas.  R,  Napier 
observed  that  he  had  seen  the  conoidal  nozzle  and 
widening  discharge  tube  very  usefully  applied  in  the 
city  of  New  York.  The  town  lots  were,  he  believed, 
rated  for  water  according  to  their  area,  and  the  proprie- 
tors thereby  became  entitled  to  a  certain  area  of  pipe 
from  the  main.  The  citizens,  in  order,  apparently,  to 
make  the  most  of  this  right,  have  manufactured  conoidal 
nozzles  with  widening  discharge  tubes  beautifully 
polished  internally.  The  small  end  (inserted  in  the 
main)  has  the  legal  area,  while  from  the  other  a  pipe 
of  three  or  four  times  the  diameter  may  lead  to  the 
premises. 

On  page  197  reference  is  made  to  water  coming  j 
through  a  1-in.  pipe  a  mile  long.  I  may  state  that  at 
the  residence  of  Mr.  E.  B.  Robertson- Glasgow,  _  of 
Montgreenan,  Scotland,  I  took  out  a  |-in.  lead  pipe  ; 
above  a  mile  long  which  had  been  supplying  the  house 
with  water  by  gravitation  from  a  well  higher  than  the 
house  for  a  "number  of  years  back.  The  pipe  being 
eaten  and  leaking  in  a  number  of  places,  and  a  larger 
supply  wanted,  I  got  orders  to  take  it  out  and  put  in  a 
2-in.  cast-iron  pipe  instead,  and  alao  build  a  larger 
additional  tank.  This  was  done,  and  the  water  has  been 
on  since  July,  1882. 
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Scientific  and  Safe  Water-Closets. 

Many  people  of  late  have  been  troubling  their  minds 
veiy  much  as  to  whether  or  not  their  water-closets 
were  safe,  and  it  was  amusing  to  hear  some  of  the 
observations  made.  One  gentleman,  e.g.,  made  the 
remark  that  he  felt  bound  to  believe  in  the  truth  of  the 
statement  that  gases  come  through  water,  "  for,"  con- 
tinued he,  "  when  I  sit  down  upon  our  w.c,  I  often 
feel  a  cold  draught  of  air  coming  up,  which  is  anything 
but  agreeable!"  Now  this  "cold  draught"  here 
spoken  of  is  a  common  complaint,  but  it  has  nothing 
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to  do  with  gas  coming  through  the  water,  for  if  it  were 
gas  that  caused  the  draught  in  the  case  above  referred 
to,  the  water  in  the  pan  would  be  bubbling  up  as  if  it 
were  boiKng.  Generally  speaking,  the  "  cold  draught  " 
here  referred  to  is  a  current  of  fresh  air  coming  up 
between  the  flooring  and  the  wall,  and  which,  taking 
any  opening  it  can  get,  blows  out  between  the  top  of 
the  water-closet  basin  and  the  bottom  of  the  seat.*  This 

*  There  is  room  for  improvement  as  to  stopping  these  air  passages, 
as  while  they  can  admit  cold  air  sometimes  into  the  closet  apartment, 
they  at  other  times  allow  stinking  air  to  pass  out  of  it.  Even  in 
water-closet  enclosures  provided  with  special  fresh-air  inlet  and  foul- 
air  outlet  ventilation,  the  passage  of  personal  smell  when  the  closet  is 
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can  be  easily  cured  by  simply  fixing  on  with  |-in. 
tacks  to  that  portion  of  the  under  side  of  the  wooden 
seat,  all  round,  right  above  the  rim  of  the  water-closet 
basin,  a  piece  of  |-in.  or  f-in.  thin  india-rubber  tube 
about  4  ft.  long,  as  shown  under  k  k,  Fig.  264.  Small 
holes  are  cut  out  on  the  under  side  of  the  tube  (as 
per  Fig.  262,  which  shows  cross-section  of  it),  2  in. 
apart,  as  per  Fig.  263,  which  shows  longitudinal 
section.  Of  course  the  distance  between  the  top  of  the 
basin  and  the  under  side  of  the  seat  must  be  made  to 
suit  the  tube,  say  about,  or  less,  than  j  in.  all  round. 
In  putting  on  the  wood-work,  the  joiner  should  see 
that  the  top  and  front  of  the  water-closet  seat  are  so 
fitted  that  they  can  be  taken  ofi"  and  put  on  quite 
easily,  just  like  a  glove.  I  have  of  late  adopted  brass 
slip-bolts  for  the  front.    They  are  sunk  flush. 

In  regard  to  putting  up  a  water-closet  in  the  interior 
of  a  house  from  which,  so  far  as  it  and  its  pipes  are 
concerned,  all  danger  from  sewer  or  drain  gases  may 
be  practically  debarred,  the  adjoined  sketch,  Fig.  264, 
will  easily  show.  The  water-closet  in  the  sketch  is 
supposed  to  be  situated  in  the  upper  floor  of  a  two-story 
house  ;  but,  supposing  it  were  a  three  or  a  four -story 
house,  the  arrangement  of  the  pipes  would  be  the  same. 

A,  Fig.  264,  is  the  surface  of  the  ground  outside,  b  is 
one  of  my  patent  6-inch  vitrified  fire-clay  ventilating 
siphon-traps,  c is  a  strong  cast-iron  grating,  10  in.  square, 
and  perforated  with  sixty-four  f-in.  holes.*  It  is  let  into 
a  stone;  through  the  centre  of  this  stone  an  8-in. 
round  hole  is  cut.  A  second  grating  made  of  tinned  or 
galvanised  wire,  or  perforated  zinc,  may  also  be  put 
in,  as  shown,  to  keep  out  rats  or  stones  when  the  top 
grating  c  is  ofi".    By  taking  off  these  gratings  at  c, 

in  use  into  other  apartments  near— perhaps  bedrooms-is  often  not 
properly  guarded  against,  even  although  the  position  marked  off  lor 
the  closet  should  have  caused  special  precautions  to  be  taken  ^vhen  the 
house  was  being  built.  Up  to  this  date  we  are  a  disgustingly  un- 
dvUised  nation  is  to  this,  the  general  practice  being  a  disgrace  both 
to  rulers  and  to  people.  ,    .  .. 

*  The  grating  may  he  larger  and  have  more  holes  in  it  according  to 
taste.  I  nse  the  gratings  8,  10,  12,  and  18  inches  square,  with  36,  64. 
100,  and  196  holes,  as  best  suits  the  case.    Also  see  Hig.  ^J<j. 
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the  hand  can  be  easily  got  in  to  clean  out  the  siphon- 
trap  B,  should  such  ever  be  necessary.  For  extra 
precaution  against 
frost,  a  lead  disc 
may  be  suspended 
from  the  iron 
wire  grating,  as 
shown  at  H,  Fig. 
27-i.*  In  regard 
to  the  drain  into 
which  the  siphon- 
trap  B  is  led,  it 
must  be  seen  that 
due  provision  is 
made  for  its  venti- 
lation quite  apart 
from  anything  in 
Fig.  264.  D  is  the 
soil-pipe  from  the 
water-closet,  the 
perpendicular  por- 
tion of  which  is 
supposed  to  be 
composed  of  4- 
inch  cast-iron 
pipes,  with  a  4- 
in.  iron  elbow  at 
the  junction  with 
the  fire-clay  si- 
phon-trap. (If  it 
were  for  Bramah 
water  -  closets,  I 
would  recommend 
the  size  of  the  iron 
pipes  to  be  4| 
in.  internally.)  At 
the  top  of  the  4- 
in.  iron  pipe,  a  4-in.  lead  bend  is  put  in,  as  shown 

*  The  long  frost  of  1878-79  has  passed,  and  I  have  not  heard  of  a 
single  case  of  one  of  these  traps  freezing,  and  99  per  cent,  have  no  lead 
disc.    The  trajj  fitted  as  in  Fig.  293  ia  still  less  liable  to  freeze. 
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at  E ;  it  goes  througli  the  wall,  and  is  soldered  to  the 
lead  siphon-trap  r.  g  is  the  4-in.  cast-iron  or  zinc 
ventilating  pipe*  Upon  its  top  a  self-acting  Induced- 
Current  Fixed  Ventilator  may  be  placed  if  wished ;  the 
cold  or  fresh  air  entering  at  c  rises  up  through  d,  e, 
and  G,  and  goes  out  at  h,  carrying  with  it  whatever 
gaseous  exhalations  may  arise  from  off  the  interior 
of  the  pipe,  thereby  lessening  any  danger  from  the 
eoil-pipe  by  preventing  the  accumulation  of  any  bad 
gas  or  foul  air  within  it.  j  is  the  safe  pipe  :  it  must 
be  joined  2  in.  below  the  surface  of  the  water  in  the 
trap,  as  shown. f  Underneath  k  k,  the  two  small 
circles  show  the  position  of  the  india-rubber  tube  put  in 
to  stop  the  cold  air  draught  as  above  referred  to.  l  is  the 
water-closet  trunk,  made  of  cast  iron,  it  being  a  common 
pan  water-closet  that  is  shown.  In  connection  with  l, 
a  new  feature  is  here  shown,  viz.  the  tioo  |-in.  venti- 
lating pipes,  M  and  n,  leading  upwards  to  the  outer  air 
from  off  the  top  of  l  ;  they  are  put  in  to  carry  off  any 
foul  air  which  might,  from  any  cause,  arise  in  the 
interior  of  the  trunk  l.  Ifc  will  be  seen  that  they  act 
upon  the  same  principle  as  the  hot  and  cold  water 
revolving  pipes  in  connection  with  a  kitchen  boiler. 
The  cold  fresh  air  comes  in  down  through  m,  while  the 
warmer  and  lighter  air  in  the  trunk  rises  up  through 
N.  The  lower  portion  of  m  projects  down  into  the 
trunk  about  5  in.,  while  n  goes  right  off  the  top. 

As  the  action  of  the  pipes  m  and  n.  Fig.  264  (also  of 
A.  and  B,  Fig.  265),  is  continuous,  they  must  be  of 
great  value  for  water-closets  put  up  in  confined  situa- 
tions, or  put  up  in  or  near  bedrooms.  I  must  here 
again  observe  that  these  ventilating  pipes  m  and  n — 
whether  carried  up  through  the  roof,  as  shown  in  Fig. 
264,  or  led  out  through  the  wall — must  always  go  up 
or  out  per  se  to  the  fresh  air,  and  upon  no  account 
can  either  of  them  be  allowed  to  be  joined  either  to 

*  The  iron  is  best.  The  eoil-pipe  in  Fig  264  is  shown  outside  the 
wall,  which  is  a  safeguard  against  sewage  gas,  and  is  so  ordered  in 
the  by-laws  of  the  Local  Government  Board. 

t  Or  it  may  be  carried  through  the  wall  from  back  of  safe,  with  a 
hinged  valve  on  its  outlet  end. 
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the  soil-pipe  or  to  the  ventilating  pipe  of  the  soil-pipe. 
Any  plumber  wilfully  acting  in  defiance  of  this  warn- 
ing may  find  that  he 
may,  perhaps,  leave  the 
way  open  for  a  charge 
of  manslaughter.  Pos- 
sibly a  mistake  upon 
this  point  has  been  the 
cause  of  the  illness  of 
many  people,  as  ex 
plained  at  Fig.  160, 
Chapter  XIV.  o,  Fig. 
264,  is  a  ventilator  for 
the  space  or  enclosure  in 
which  the  water-closet  is  situated;  a  simple  hinged  valve 
is  attached  to  the  bottom,  by  which  it  may  be  opened 
and  shut  as  desii'ed.  When  opened,  an  upward  current 
is  assisted  by  my  Induced-Current  Fixed  Ventilator 
upon  the  top.  I  am  glad  to  be  able  to  state  that  Dr. 
J.  B.  Russell,  Medical  Officer  of  the  Sanitary  Depart- 
ment, Glasgow^  and  Mr.  Kenneth  Macleod,  Sanitary 
Inspector,  express  their  warm  approval  of  the  style  of 
trapping  and  ventilation  shown  by  Fig.  264,  and  con- 
sider it  a  decided  advance  as  regards  safety  upon  any 
system  of  water-closet  fitting  yet  brought  before  the 
public*  As  it  is  possible  some 
may  ask  how  to  connect  the  venti- 
lating pipes  M  and  n  to  the  iron 
top  or  cover-plate  of  the  water- 
closet  trunk,  so  that  they  may  be. 
firmly  attached,  and  also  readily 
detached  when  required,  I  may 
say,  take  a  |-in.  brass  screwed  ferrule  p.  Fig.  266,  and 
fit  on  a  brass  nut  Q  upon  its  screwed  end.  To  the  plain 
end  solder  a  |-in. brass  gas  coupling  k,  then  to  the  other 
end  of  the  coupling  ii  the  ventilating  pipe  m  or  n  is 
soldered.  By  means  of  the  coupling  ii  the  cover-plate 
— s  shows  a  portion  thereof — can  be  easily  got  away  or 

*  This  was  about  twelve  years  ago,  and  was  independent  of  tho 
purdcular  closet  shown,  there  being  bettor  closets  than  the  pan  one. 
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detached  when  wished.  For  a  Bramah  water-closet  a 
straight  ferrule  may  sometimes  be  more  suitable  than 
the  bent  one  p,  as  the  ferrule  in  the  case  of  the  Bramah 
will  be  let  into  the  side  of  its  small  trunk.  Instead  of 
soldering  a  gas  coupling  and  ferrule  together,  the  coup- 
ling and  ferrule  may  be  got  complete  from  any  proper 
brassfounder.  In  putting  on  the  iron  cover  of  the  pan 
water-closet  trunk,  it  should  be  seen  to  that  it  is  made 
all  tight  with  putty,  especially  at  the  journal.  The 
brass  bush  should  rest  on  the  edge  of  the  iron  trunk 
when  properly  done. 

I  may  here  observe,  in  reference  to  the  pan  water- 
closet  shown  at  L,  Fig.  264,  that  two  objections  have 
often  been  made  against  it,  viz.  the  puff-up  of  bad 
smell  that  would  often  come  when  the  handle  was 
lifted  (but  which  the  ventilating  pipes  m  and  n  will 
cure),  and  the  copper  pan  often  giving  way  and  getting 
holed  in  a  short  time.  This  latter  objection  is  a  com- 
mon fault,  as  I  have  seen  new  pans  holed  in  a  few  days, 
and  often  in  a  few  weeks  or  months,  whereas  they 
should  last  for  years.  So  far  as  the  pan  was  to  blame, 
the  fault  lay  in  the  copper  being  only  coated  or  pro- 
tected on  the  one  side ;  for  in  the  cases  I  refer  to  the 
pans  were  not  holed  from  the  inside,  but  from  the  out- 
side, owing  to  the  urine  or  medicine  overflowing  and 
running  down  the  outside  of  the  pan,  and  where  it  did 
run  down,  it  eat  into  the  unprotected  copper.  It  has 
been  supposed  that  the  hand-made  or  hammered  pan 
was  much  better  than  the  spun  one,  but  I  consider 
that  to  be  a  mere  fanciful  notion,  as  those  that  were 
eaten,  as  above  stated,  were  hammered  pans.  A  Ij-lb. 
spun  pan,  while  as  good  as  a  IJ-lb.  hammered  one— 
li  lb.  is  the  least  weight  that  ought  to  be  used— is 
also  a  good  deal  cheaper.  To  put  a  stop,  therefore,_  to 
this  corrosion  of  the  pans  from  the  outside,  and  give 
the  pan  closet  fair  play,  I  had  manufactured  "  double- 
coated  "  copper  pans,  and  pans  coated  on  both  sides 
are  the  only  ones  I  have  been  using  for  some  time 
back.  The  extra  price  is  not  much,  while  the  dm-a- 
bility  has  turned  out  to  be  considerably  greater.  The 
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particular  coating  I  wished  to  introduce  was  lead^  but 
tin  being  more  easily  applied  has  been  that  generally 
used.  ISTotwithstanding  these  improvements  which  I 
made  upon  it,  because  it  is  in  such  general  use,  yet 
upon  the  whole  I  cannot  recommend  the  pan  closet  as 
a  good  sanitary  appliance.  It  has  far  too  much  dirt- 
collecting  surface  about  it,  the  greater  part  out  of  sight, 
and  all  upon  the  house  side  of  the  water-trap,  too.  For 
these  reasons  its  use  ought  to  be  discontinued,  and 
water-closets  upon  the  "  wash-down "  principle  em- 
ployed instead,  which  have  nothing  out  of  sight  upon 


Fig.  267. 


the  house  side  of  the  trap,  but  in  which  the  winter  in  the 
trap  is  always  open  to  view,  the  whole  closet  being  above 
the  floor.    The  closets  in  Fig.  269a  are  in  this  style. 

In  regard  to  Fig.  264,  it  will  be  seen  that  the  water- 
closet  is  placed  next  to  one  of  the  outer  walls  of  the 
house  ;  but  supposing  the  water-closet  were  situated  on 
an  upper  flat  in  the  centre  of  the  house,  the  same  prin- 
ciple could  be  adopted,  either  by  having  the  soil-pipe 
the  same  as  in  Fig.  264,  with,  instead  of  the  water- 


208 


PLUMBING. 


closet  siphon- trap  being  attached  near  to  the  top  of  the 
perpendicular  portion  of  the  soil-pipe,  a  long  piece  of, 
horizontal,  or  rather  slightly  inclined,  soil-pipe  of  the 
requisite  length  inserted  between  the  45-in.  lead 
siphon-trap  and  the  perpendicular  soil-pipe.  In  this 
latter  case  the  ventilating  pipe,  in  place  of  being  put 
in  perpendicularly  above  the  soil-pipe,  as  per  g. 
Fig.  264,  would  be  carried  up  from  close  to  wherever 
the  lead  siphon- trap  was  situated,  so  as  to  ventilate 
both  the  perpendicular  and  horizontal  portions  of  the 
soil-pipe  at  one  and  the  same  time.  Or,  in  place  of 
adopting  this  plan,  circumstances  might  cause  the  plan 
shown  in  Fig.  267  to  be  adopted,  the  soil-pipe  at  once 
dropping  down  perpendicularly  from  the  outlet  of  the 
siphon-trap,  and  a  2  or  lead  or  iron  venti- 


Fig.  268. 


lating  pipe  being  inserted  as  at  t,  and  carried  out 
through  the  wall,  an  iron  grating  being  put  on  as  at  u, 
and  the  pipe  where  it  passes  through  the  wall  built 
round  with  cement,  v,  Fig.  267,  is  a  4|-in.  lead 
siphon-trap,  with  a  brass  cleansing  screw  put  in  M'her- 
ever  it  can  be  most  haudily  got  at  afterwards.*  Instead 
of  the  lead  siphon-trap  v,  Fig.  267,  which  is  put  in 
above  the  ground,  a  6-in.  disconnecting  trap,  with  an 
iron  hinged  lid  and  cleansing  eye,  may  be  put  in  as 
per  Fig.  268,  below  the  ground.  By  the  simple  inser- 
tion of  this  fire-clay  trap,  Fig.  268,  at  the  bottom  of 
a  perpendicular  soil-pipe,  into  which  several  water- 
closets  were  branched,  complaints  from  the  tenants 

*  In  May,  1866, 1  used  this  style  of  trapping  and  ventilation,  but  it 
would  be  an  improvement  to  add  a  ventilating-pipe  from  the  top  of 
tho  outgo  of  the  trap  to  the  outer  air,  and  carried  up  high  enough. 
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above  (as  in  flatted  houses)  of  bad  smells  and  rats  have 
often  at  once  ceased.  These  bad  smells  were  generally 
worse  when  chemical  refuse  was  discharged  into  the 
sewer.  Had  the  drains  put  in  been  of  good  vitrified  fire- 
clay pipe,  properly  and  solidly  laid,  and  securely  jointed 
with  good  cement,  especially  in  the  bottom,  and  a  fire- 
clay siphon-trap  put  in  to  stop  the  sewer  gas  from 
getting  into  the  house-drain,  these  sewer  smells  might 
have  been  pretty  efiectually  kept  out.  But  bad  smells 
are  often  generated  in  houses  from  the  common  but 
very  annoying  masonic  practice  of  touching  up  the 
joints  most  artistically  upon  the  top,  while  at  the 
"bottom  they  are  left  quite  open,  I  have  not  said 
anything  about  the  overflow  of  the  water-closet  cistern, 
but  instead  of  connecting  it  anywhere  to  the  soil-pipe, 
one  plan  used  is  to  make  the  air-pipe  of  the  water- 
closet  service-box  act  both  as  air-pipe  and  overflow- 
pipe.  A  better  plan  is  to  discharge  the  overflow  to  the 
outside,  when  the  water  is  used  for  drinking  purposes. 
Other  styles  may  be  found  in  Chapter  XV.  In  Glasgow 
the  rule  for  new  work  (which  came  into  force  1st 
January,  1876)  is  that  the  overflows  of  cisterns  must  dis- 
charge at  a  conspicuous  place  above  ground,  outside  or 
else  overhead,  within  the  premises. 

In  connection  with  Fig.  264,  it  has  been  shown  that, 
by  the  insertion  of  the  ventilating  siphon-trap  b,  direct 
communication  with  the  water-closet  soil-pipe  and  the 
drain  has  been  cut  off,  thus  rendering  the  water-closet 
safe.  How  much  more,  therefore,  would  fixed  wash- 
hand  basins  in  dressing-rooms  and  bedrooms  be  made 
practically  safe  if  they  were  properly  fitted  up  upon 
the  same  principle?  viz.  a  2-in.  deep-locked  lead 
siphon-trap  at  the  basin,  with  a  2|-in.  waste-pipe 
leading  down  therefrom  and  discharging  above  the  surface 
of  the  icaterin  a  ventilated  siphon-trap  ;  the  2|-in.  waste- 
pipe  being  ventilated  at  its  top  out  to  the  outer  air.* 

Fig.  269  will  help  to  give  an  idea  of  a  wash-hand 
basin  situated  on  the  upper  floor  of  a  two -story  house. 


•  The  open  air-channel  style,  shown  in  Fig.  284,  may  be  used. 
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and  the  waste-pipe  leading  down  into  a  ventilating 
siplion-trap  under  the  ground.  In  this  case  the  waste- 
pipe  does  not  gene- 


rally require  to  have 
a  ventilating  pipe 
carried  up  to  the  roof, 
as  did  the  soil-pipe 
in  Fig.  264,  but  in- 
stead, the  top  of  the 
waste-pipe  may  have 
a  number  of  f-in. 
holes  bored  near  its 
top  for  ventilation, 
as  shown  at  b.  Fig. 
269.  An  air-pipe,  as 
at  p,  Fig.  206,  is 
understood  to  be  put 
in  and  led  out  through 
the  wall.  The  size 
of  ventilating  drain- 


Fiff.  269. 


trap  at  Fig.  269,  is  4  in.  For  full  particulars  as  to 
the  basin  fittings  themselves,  see  Chapter  XIX. 

I  have  observed  of  late  some  persons  asserting  that 
by  putting  on  a  ventilating  trap  at  the  bottom,  and  a 
certain  rotating  ventilating  cowl  upon  the  top,  of  a 
main  soil-pipe  having  water-closets,  baths,  basins,  and 
sink  all  branched  into  it,  that  thereby  the  use  of  a  lead 
siphon-trap  may  be  dispensed  with,  not  only  for  the 
closets  but  also  for  the  baths,  basins,  and  sink  !  I  con- 
sider such  an  idea  a  highly  dangerous  mistake,  for  the 
cowl  would  be  of  little  use  when  there  was  no  wind, 
especially  if  the  action  of  the  fires  in  the  house  could 
have  any  effect  upon  the  soil-pipe,  or,  as  I  have  seen,  it 
might  be  stuck  fast  and  its  tail  to  the  wind.  Then 
every  time  a  closet  was  used  a  stinking  puff-out  woidd 
take  place  at  each  basin,  bath,  or  sink.  This  is  the 
reason,  I  suppose,  why  siphon-traps  have  been  put  on 
for  the  bath  and  sink  at  Gruy's  Hospital,*  notwithstand- 

*  See  Plate  VII.  in  Mr.  E.  G.  Banner's  pamphlet  on  "molesome 
Houses,"  published  by  Messrs.  Crosby  Lockwood  and  Co.,  or  Fig.  17 
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ing  the  trap  and  cowl  above  referred  to  are  upon  the 
soiJ-pipe.  Without  the  siphon-traps  the  soil-pipe 
would  be  apt  to  act  as  a  disagreeable  speaking  tube,  as 
well  as  a  stinking  inlet  ventilating-pipe. 

Above  twenty  years  ago  I  saw  sinks  that  had  been 
fitted  up  without  siphon-traps,  had  afterwards  to  get 
them  put  in,  even  although  the  waste-pipe  discharged 
above  the  ground.  It  was  found  that  dirty  water  put 
down  one  sink  caused  a  rush  of  stinking  air  to  come  out 
at  the  other  sinks.  The  putting  on  of  the  siphon-traps 
stopped  this  and  tended  to  isolate  each  sink  or  house  by 
itself,  and  so  not  only  remedied  a  nuisance  but  also 
acted  as  a  barrier  to  disease  germs  entering  the  house 
through  the  waste-pipe. 

Before  closing  this  chapter  upon  scientific  and  safe 
water-closets,  I  here  show  a  diagram  of  one  of  my 
patent  "  Carmichael"  wash-down  closets  fitted  up  and 
its  soil-pipe  trapped  and  ventilated  in  a  way  in  which  I 
have  executed  the  work  at  many  places  lately,  especially 
for  houses  and  schools,  b  is  one  of  my  disconnecting 
traps,  as  per  Fig.  272a.  In  this  case,  instead  of  the 
fresh  air  coming  in  through  a  perforated  iron  grating 
right  over  the  trap,  said  fresh  air  comes  down  inside 
the  rain-water  pipe,  through  the  trap,  and  up  the  soil- 
pipe  and  out  at  the  Induced-Current  Fixed  Ventilator,  c, 
which  causes  the  current  of  air  to  move  throuarh  the 
pipes.  This  plan  is  very  useful  where  the  trap  is  quite 
close  to  a  door,  or  where  the  open  grating,  as  at  a  school, 
would  be  a  temptation  to  the  boys  to  be  peering  down 

in  a  newer  edition,  wMch  proves  that  the  remRrks  of  mine  referred  to 
at  page  49  of  said  pamphlet,  and  at  page  105  of  newer  edition,  published 
elsewhere,  were  right  after  all.  At  page  487  of  Building  Neivs  for 
October  22nd,  1880,  the  Architect,  Mr.  Ai-thur  Billing,  admits  the  waste- 
pipes  were  bent,  so  as  to  serve  the  purpose  of  a  siphon  trap).  See  also 
jjago  63  of  the  Plumber  and  Decorator  for  April,  1881.  Further,  at  pip. 
376,  377,  of  tho  Sanitary  Eecord  for  June  15th,  1877,  Mr.  Ernest 
Turner,  F.E.I.B.A.,  gives  an  account  of  certain  experiments  made  by 
him  and  also  by  mo,  in  which  the  danger  in  practice  of  the  above  idea 
was  clearly  demonstrated;  and  now  Mr.  John  V.  Seddon,  F.li.I.B.A., 
on  pp.  831—832  of  the  Buildinr/  Neivs  for  June  30th,  1882,  states  that 
the  attempt  to  do  without  the  lead  trap  on  tho  wasto-pipe  of  his  own 
bath  had  ended  in  failure,  owing  to  tho  bad  smell  that  came  up  the 
pipe. 
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througli  tlie  holes,  or  dropping  small  stones  or  sticks 


Fig.  269a. 

into  the  trap  through  the  apertures  to  see  the  effect. 
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Fig.  293  style  of  filling  in  the  trap  is  sometimes  used 
to  guard  against  this  latter  trick.  Fig.  293  belongs  to 
the  low  level  inlet  and  high  level  outlet  style  of  venti- 
lation, while  Fig.  269a,  which  I  am  here  describing, 
shows  both  inlet  and  outlet  at  a  high  level.  The  closet 
H  here  shown  has  no  working  parts  about  it  to  get  out 
of  order,  while  the  loater  in  the  trap  is  above  the  floor 
and  in  sight.  So  there  are  no  out-of-view  dirt-collecting 
corners  about  it  to  stink.  The  water-flush  is  effected 
and  the  closet  cleaned  out  by  simply  pulling  down  the 
handle  or  cord  L,  the  water  being  supplied  from  the 
cistern  K.  Of  course  several  closets  may  branch  into 
this  same  soil-jDipe,  although  I  only  show  one  here  to 
illustrate  the  principle. 

Where  it  is  wished  to  ventilate  the  drain  j  beyond 
the  trap,  a  special  up-cast  ventilating  pipe  may  be  put 
up  and  surmounted  with  one  of  my  Induced- Current 
Fixed  Ventilators  a,  as  shown,  e.g.,  at  d,  Fig.  301. 

I  may  here  again  condemn  the  dangerous  unhygienic 
pseudo-water- saving  policy  of  restricting  the  water- 
flush  of  a  closet  to  only  two  gallons.  Four  gallons  a 
flush  would  be  more  sensible.  I  am  glad  to  find  a 
number  of  practical  sanitarians  join  in  disapproving 
of  this  foolish  curtailment  of  the  water-supply  for  closets. 
There  is  a  happy  mean  in  everything,  but  the  two- 
gallons  flush  is  a  long  way  below  it,  and  the  sooner  the 
law  is  altered,  wherever  it  is  in  force,  upon  this  point 
so  much  the  better  for  the  proper  working  of  closet 
and  drains.  In  connection  with  this  many  civil  engi- 
neers are  very  poor  sanitary  engineers. 


CHAPTER  XXVIII. 


DiSlKFECTANTS  FOR  WaTER-ClOSETS  AND  ClOTHING. 

The  simplest  disinfectant  for  general  use  is  the  atmo- 
sphere. Proper  ventilation  should  therefore  be  seen  to 
in  connection  with  all  water-closets  and  their  sites. 
What  I  have  termed  the  oxygenous  disinfectant  (which 
is  supplied  gratis  by  its  universal  dispenser  Mr.  Atmo- 
sphere upon  proper  application),  has  been  already 
referred  to  in  explaining  the  action  of  the  two  pipes,  m 
and  N,  Fig.  264,  the  simple  effect  of  the  circiiation 
of  the  air  through  the  interior  of  the  w.c.  trunk  consti- 
tuting said  pretty  good,  although  so  cheap,  oxygmous 
disinfectant.  When  sickness  is  in  a  house,  it  is  often 
desirable  to  supplement  the  action  of  the  atmosphere, 
hence  certain  manufactured  disinfectants,  like  medicines, 
require  to  be  used.  One  that  has  been  highly  recom- 
mended is  chloralum.  It  may  be  applied  automatically 
by  means  of  apparatus  fitted  in  near  the  water-closet  for 
that  purpose.  Mr.  Jennings,  of  London,  supplies  an 
"  Automatic  Disinfector  "  for  42s.,  which,  after  it  is 
fitted  up,  discharges  so  much  chloralum  into  the  pan  each 
time  the  water-closet  handle  is  pulled.  Mr.  John  Baker, 
5,  Dover  Terrace,  Southsea,  and  Mr.  C.Nicholas,  plumber, 
Cheltenham,  claim  to  have  invented  and  jpatented  appa- 
ratus for  this  purpose.  The  worst  of  these  disinfectors 
is,  that  unless  the  suppl}^  of  the  disinfectant  is  kept 
UD,  which  costs  both  money  and  time,  the  apparatus 
is  then  useless,  people  getting  tired  of  the  trouble, 
unless  during  the  prevalence  of  fever  either  in  or  near 
the  house.    Instead  of  using  these  "Automatic  Disin- 
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fectors,"  many  persons  content  themselves  with  pour- 
ing the  disinfectant  down  the  closet  by  hand.  The 
following  extract  from  "  Healthy  Houses,"  by  Mr. 
William  Eassie,  C.E.,*  will  be  found  both  useful  and 
interesting : — "  The  disinfectant  used  in  a  household 
ought  certainly  to  be  a  non-poisonous  one.  Fortu- 
nately, or  unfortunately,  there  is  not  any  choice,  for 
the  only  one  of  this  description  is  chloralum,  now 
adopted  by  the  Board  of  Trade.  This  is  the  popular 
name  bestowed  upon  it  by  its  inventor,  Professor 
Gramgee.  It  contains  1,500  grains  of  hydrated  chloride 
of  aluminum  to  the  pint,  or  about  75  grains  to  the 
ounce,  and  is  sold  in  a  fluid  and  solid  state.  Slightly 
diluted,  the  former  will  disinfect  secretions  in  the 
utensils  of  a  sick-room ;  and  exposed  in  a  saucer  in  its 
concentrated  form,  I  have  found  it  to  remove  even  the 
smell  which  is  given  off  by  a  newly  painted  room.  In 
its  powdered  state  it  may  be  sprinkled  in  cellars,  larders, 
dust-bins,  ash-pits,  stables,  piggeries,  poultry  houses, 
and  wherever  a  smell  is  continually  arising.  In  the 
deodorization  of  sewage,  whilst  being  pumped  over  the 
garden,  one  gallon  of  the  fluid,  or  three  pounds  of  the 
powder,  will  sufiice  for  150  gallons  of  sewage." 

As  regards  the  disinfection  of  clothing  in  the  laundry, 
Mrs.  Meredith,  the  patroness  of  the  Discharged  Female 
Prisoners'  Aid  Society,  lately  wrote  to  the  Stcmdard 
newspaper  as  under  : — 

"  The  articles  taken  in  for  the  wash  are  fairly 
sprinkled  with  chloralum  powder  ;  they  are  then  packed 
in  sacks,  in  which  they  remain  for  about  two  hours, 
when  they  arrive  at  the  wash-house.  They  are  then 
unpacked,  and  shaken  singly.  After  this  they  are  put 
in  a  large  tank,  where  a  great  quantity  of  water  flows 
over  and  through  them.  In  this  way  they  rest  for  at 
least  twelve  hours.  They  are  then  wrung  out,  and 
undergo  the  ordinary  process  of  washing.    It  is  highly 

*  Some  years  ago  Mr.  Eassie  was  engnged  upon  a  new  Dictionary 
of  Sanitary  appliances,  ^\  hich  Hoemcd  likely  to  be  a  valuaLle  contribu- 
tion to  sanitary  littrature.  The  articles  appeared  in  the  Sanitary 
litcord,  puLiiiaiied  uL  lo,  Watciluo  I'lace,  Loudou. 
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satisfactory  to  add  that  not  tlie  least  deterioration  of 
texture  or  colour  results." 

According  to  Dr.  John  Dougall,  Glasgow,  wlio  has 
studied  this  subject  closely,  the  best  aerial  disinfectant 
is  the  fumes  of  burning  sulphur.*  The  use  of  carbolic  acid 
is,  however,  condemned  as  illusory.  As  to  sulphur,  we  find 
Homer,  in  the  Odyssey,  bk.  xxii.,  saying  of  Ulysses,  that — 

"With  fire  and  sulphur,  cure  of  noxious  fumes, 
He  purged  the  walls  and  blood-poUuted  rooms." 


In  regard  to  the  disinfection  of  wearing  apparel, 
bed-clothes,  &c.,  on  a  large  scale  in  a  city  or  town, 
Mr.  Peter  Fyfe,  Sanitary  Inspector  for  Gflasgow,  in  a 
paper  read  before  the  Philosophical  Society  of  Glasgow, 
in  April,  1888,  explained  an  improved  method  which 
he  has  introduced  at  the  Belvidere  Sanitary  Washhouse 
for  the  purpose  of  destroying  infected  matter  before 
the  employees  begin  washing  operations  upon  them. 
It  consists  in  the  use  of  a  solution  of  bichloride  of  mer- 
cury in  water  of  1  in  10,000,  with  which  the  articles 
are  thoroughly  saturated  for  half  an  hour.  In  order 
to  impregnate  the  clothing  at  once  with  the  liquid,  an 
hydraulic  press  and  suitable  bogies  are  employed. 

Mr.  Fyfe  also  referred  to  the  use  of  steam-die- 
infectors,  in  which  beds,  bolsters,  pillows,  and  all  un- 
washable  articles  except  carpets,  are  placed  and  sub- 
jected to  the  influence  of  steam  at  7  lbs.  pressure — 
giving  a  temperature  of  234°  F. — for  an  hour.  The 
effect  of  steam  at  this  pressure  is  shown  to_  be  better 
and  quicker  than  that  of  hot  air  of  much  higher  tem- 
perature. Dr.  Koch  proved  that  while  four  hours' 
exposure  in  hot  air  at  284°  F.  did  not  kill  the  spores  of 
baccilli  in  the  centre  of  a  roll  of  flannel,  the  temperature 
having  only  risen  there  to  181°  F.,  exposure  for  one 
and  a  half  hours  to  steam  at  248°  F.  raised  the  internal 
temperature  to  242°  F.  and  killed  the  spores.  _  Steam, 
therefore,  penetrates  porous  objects  more  rapidly  and 
deeply  than  hot  air. 

•  The  disinfectant  he  uses  for  typhoid  excreta  is  hydrochloric  acid 
or  "  spirits  of  salts,"  diluted  in  twenty  times  its  bulk  of  water. 
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Improved  System  of  House  Drainage. 

Until  lately  the  style  of  the  fire-clay  siphon-trap  that 
was  generally  put  upon  house-drains  is  that  shown  in  Fig. 
270,  but,  as  will  be  easily  seen,  while  this  provides  for 
the  locking  off  of  the  gas  from  the  common  sewer,  no 
provision  is  made  by  it  for  the  ventilation  of  the  house- 
drain.*  A  slight  but  highly-important  alteration,  how- 
ever, made  in  its  shape,  as  per  Fig.  271  (which  shows 
perpendicular  section,  just  as  does  Fig.  270),  not  only 
shuts  off  the  gas  from  the  common  sewer,  but  also 


Fig.  270.  Fig.  271. 


allows  the  drain  leading  down  from  the  house  to  be 
ventilated. 

One  great  objection,  however,  I  make  to  the  style 
of  trap  in  Fig.  271  is  that  the  surface  of  water  ex- 
posed at  X  is  far  too  great,  while  no  provision  is 
made  to  prevent  the  lodgment  and  accumulation  of 
floating  faeces,  &c.,  at  x.  Another  objection  against 
Fig.  271  is  that  the  water  cannot  be  seen  coming 
into  the  trap.  On  these  points  Fig.  271  is  no  worse 
than  many  other  traps  ;  that  is  no  reason,  however, 
why  these  faults  should  continue  to  exist.  Upon 
thinking  over  the  matter,  therefore,  a  new  form  of 

*  Neither  is  any  provision  made  for  cleansing  the  house  side  of  the 
trap,  as  the  cleansing  eye,  A,  only  provides  for  clearing  out  tho  fteces 
and  secUmont  which  accumulate  in  the  middle  of  the  trap.  In  fact 
this  Fig.  270  style  of  trap  is  a  very  dirty  and  unaanitary  appliance. 

L 
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siphon-trap  came  into  my  mind,  and  as  it  not  only 
removed  all  the  ahove  objections,  but  was  also  quite 
simple,  and  capable  of  being  easily  adapted  to  existing 


Fig  272a.    No.  2.  Trap. 

drains,  and  to  many  various  purposes  in  connection 
with  house-drainage  in  general,  I,  in  April,  1875, 
applied  for  Letters  Patent  for  it,  and  made  arrangements 
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with  Messrs.  J.  &  M.  Craig,  Kilmarnock,  Scotland,  for 
its  manufacture,*  audits  wide  and  increasing  popularity 
shows  that  it  supplied  a  public  want ;  it  combines  simpli- 
city and  cheapness  with  thorough  efficiency  and  ready 
adaptability  in  a  manner  that  is  not  found  in  any  other 
trap.f  This  is  partly  due  to  the  "cascade-action,"  as 
Professor  James  Thomson,  of  the  University  of  Glasgow, 
termed  it,  of  the  water  when  flowing  into  the  well  y  of 
the  trap,  and  to  its  simple  siphon  form. 

Figs.  272  and  272a  show  vertical  sections  of  Nos.  1 
and  2  forms  of  this  new  patent  disconnecting  ventilating 
siphon-trap.    They  can  be  had  with  seat. 

In  the  6- in.  size,  which  is  very  suitable  for  either 
single  water-closets  or  the  main  drain  of  small  houses 
or  single  tenements,  the  surface  of  water  exposed  at  Y, 
Fig.  272,  is  under  one-fifth  of  a  square  foot.  Owing  to 
this  and  the  drop  of  2  in.  or  so  which  the  water  gets  in 
falling  from  the  drain  branch,  w,  into  the  well  of  the 
trap  at  y,  the  objections  made  above  against  Fig.  271 
are  removed  in  Fig.  272,  and  instead  of  the  flow-down 
of  the  water  merely  running  away  underneath  the 
floating  faeces  as  at  x,  Fig.  271,  the  fall  of  the  water  at 
Y,  Fig.  272,  breaks  up  and  carries  away  the  faeces,  &c., 
thus  leaving  comparatively  pure  water  always  at  Y, 
Fig.  272,  in  place  of  the  usual  accumulations  of  filth. 
In  setting  these  traps  the  best  plan  is  to  fill  them  with 
water,  which  shows  the  exact  amount  of  both  the  drop 
and  water- lock,  i  The  No.  2  form  is  the  better  one  to  use. 

*  They  have  agents  and  depots  in  many  cities  and  towns. 

t  Botii  Mr.  Baldwin  Latham,  C.E.,  and  Mr.  John  Honeyman, 
F.R.I.B.A.,  approve  of  the  vertical  drop;  the  latter  wrote  me  that 
he  considered  it  a  distinct  improvement  upon  his  own  "Somerset" 
trap,  and  that  he  would  use  my  trap  in  preference.  Drain-traps  with 
round  edges  are  not  so  self-cleansing  as  this  with  the  sharp  edge  at  w. 
I  always  use  the  No.  2  style,  as  with  it  the  workman  need  not  leave 
cement  sticking  up  at  the  outer  joint  as  with  No.  1.  Partly  for  tliia 
reason  Messrs.  Craig  intend  reducing  price  of  No.  2  trap  to  the  same 
as  No.  1,  so  as  to  give  no  excuse  for  using  No.  1. 

I  At  the  Philosophical  Society's  Exhibition,  Glasgow,  1880,  the  only 
first  class  award  with  medal  granted  in  the  Sanitary  Section  to  any 
exhibit  in  fire-clay  was  awarded  to  this  trap  ;  while  at  the  Interna- 
tional Medical  and  Sanitary  Exhibition,  London,  1881,  it  received  two 
first  class  awards;  and  at  the  London  "  Healtherics,"  in  1884,  it  got 
the  gold  medal ;  at  Edinburgh,  in  1886,  it  got  the  silver  medal. 


220 


PLUMBING. 


The  amount  of  water-lock  or  dip  of  the  tongue  z, 
Fig.  272,  into  the  water  is  to  be  about  or  fully  IJ  in. : 
more  is  unnecessary  and  does  more  barm  tban  good. 
Dr.  Fergus  agreed  with  me  upon  this  point.  In  the 
case  of  the  lead  sipbon-traps,  especially  for  basins 
and  batbs  inside  tbe  bouse,  I  recommended  a  greater 
water-lock,  but  tbe  circumstances  are  quite  different. 

At  page  70  of  "Eeports  of  tbe  Medical  Officer  of 
tbe  Privy  Council  and  Local  Government  Board," 
New  Series,  No.  VII.  a.d.  1876,Dr.  George  Buchanan, 
in  bis  report  upon  tbe  outbreak  of  enteric  fever 
at  Croydon,  recommends  the  use  of  a  trap  upon  a 
similar  principle  to  mine  to  be  placed  between  the 
bouse  and  the  sewer ;  while  Mr.  Baldwin  Latham,  at 
page  408  of  tbe  new  1878  edition  of  his  elaborate  work 
on  "  Sanitary  Engineering,"  after  describing  the 
recent  Model  By-Laws  issued  by  tbe  Local  Govern- 
ment Board  in  reference  to  House  Drainage,  says  : — 
"This  is,  in  fact,  the  system  patented  in  April,  1875,  by 
Mr.  W.  P.  Bucban,"  &c.  The  portion  of  my  patent 
which  agrees  with  the  Model  By-Laws  is  Fig.  5  b,  but 
Fig.  5a  (see  Fig.  264)  of  said  patent,  where  it  can  be 
applied,  and  I  have  often  done  it  in  conjunction  with 
Fig.  5b,  is  better.  Fig.  273,  with  tbe  soil-pipe  going 
up  outside  of  the  wall,  shows  the  plan  ordered  in  tbe 
Model  By-Laws,  while  Fig.  264  agrees  with  clause 
15,  page  9,  of  the  "  Suggestions  as  to  drainage,  &c., 
drawn  up  by  Mr.  Eawlinson,  C.B.,  C.E.,  for  the  Local 
Government  Board,  and  published  at  tbe  end  of  1878. 

I  have  said  that  the  surface  of  the  water  exposed  at 
Y,  Fig.  272,  is,  for  the  6-in.  trap,  under  one-fifth  of  a 
square  foot.  This  amount  for  that  size,  however,  is  equal 
to  the  full  area  of  the  pipe.  For  sizes  say  at  9  in. 
and  upwards,  I  think  the  surface  of  the  water  exposed 
at  Y,  Fig.  272,  might  sometimes  be  less  than  the  full 
area  of  the  pipe.  This  will  be  arrived  at  by  contract- 
ing the  well  on  something  the  same  principle  that  the 
key-bole  of  a  stop-cock  or  water-valve  is  contracted. 
Fig.  274  gives  an  idea  of  a  9-in.  trap  so  contracted  at 
the  well,  the  diameter  being  about  7  in.  at  the  surface 
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of  the  water  in  place  of  9  in.  Whether  therefore  the 
area  of  the  water  in  the  well  of  my  trap  be  less  than 
the  area  of  the  drain-pipe,  or  just  the  same,  as  is 
geperally  the  case,  it  will  be  at  once  seen  that  the 
principle  involved  in  the  construction  and  practical 
operation  of  said  trap  is  quite  different  from  the  siphon- 
traps  used  so  much  hitherto  in  England,  where  the 
area  of  the  surface  of  water  exposed  in  the  trap  will 
be  about  six  times  the  area  of  the  pipe.  This  is  absurd, 
as  its  effect  is  to  allow  a  larger  evaporating  surface 
for  foul  air,  while  the  rush  of  water  into  the  trap  is 
unable  to  keep  it  clean.  Fig.  150,  page  488  of  Mr. 
Latham's  "  Sanitary  Engineering,"  happens  to  show 
such  a  form  of  trap,  but  unless  where  serving  as  a  sort 
of  sand-pot  outside  it  should  not  be  used.  It  ought  not 
to  be  placed  inside  a  house.  At  h,  Fig.  274,  a  movable 
lead  frost-protecting  disc  is  shown  suspended  by  four 
brass  chains  made  of  tinned  brass  wire.  These  chains 
hang  from  the  wire  grating.  I  do  not  suppose  half-a- 
dozen  of  these  discs  have  been  used,  and  although  many 
thousands  of  these  traps  are  now  on  drains,  I  did  not 
hear  of  even  one  freezing  during  the  prolonged  frost  of 
1878-79,  nor  since. 

By  the  insertion,  therefore,  of  such  a  simple  yet 
efficient  style  of  ventilating  trap  as  Fig.  272  or 
Fig.  272a,  which  is  better  (Fig.  273  shows  one  mode 
of  application),  the  foul  gas  from  the  sewer  is  not  only 
kept  back  as  formerly,  but  also,  in  addition,  the  inner 
side  of  the  siphon-trap  at  vr,  in  conjunction  with  the 
opening  at  A,  serves  as  a  ventilator  for  the  house-drain, 
preventing  that  accumulation  and  concentration  of 
drain-gas,  the  horrid  smell  from  which  I  have  so  often 
felt  proceeding  from  an  opening  newly  made  into  that 
portion  of  the  house-drain  just  behind  the  old  form 
of  siphon-trap.  It  follows,  therefore,  that  supposing 
the  drain  inside  of  the  house  to  be  leaking,  the  fresh 
air  coming  in  through  a.  Fig.  273,  dilutes  any  bad  gas 
in  the  drain  greatly,  and  makes  it  less  dangerous. 
Greater  safety  to  the  inmates  is,  however,  derived 
from  the  use  of  the  Sectional  System  of  drainage, 
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where  a  special  shaft  is  put  up  to  ventilate  the  drain, 
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bottom  and  ventilated  i^er  se.  I  explain  this  else- 
where* 

In  cases  where  there  is  danger  of  a  pressure  of  sewer- 
gas  forcing  itself  past  the  dip  or  tongue  of  the  siphon- 
trap,  or  where  it  is  wished  to  ventilate  the  sewer,  this 
may  be  guarded  against,  or  accomplished,  by  either 
putting  in  a  ventilating  iron  pipe  up  from,  or  leading 
one  of  the  rain-water  pipes  of  sufficient  size  down  to  e, 
Fig.  273. t  In  many  cases  the  pure  ventilating-pipe 
would  be  the  proper  thing 
to  put  in,  as  during  rain 
the  action  of  the  rain-water 
pipe,  as  a  ventilator  for  the 
sewer,  would  be  interfered 
with,  while  the  mouth  of 
the  rain-water  pipe  might 
often  be  badly  situated  for 
the  sewer  gas  blowing  into 
the  garret  under  the  slates. 
The  top  of  this  pipe,  E,  Fig. 
273,  ought  always  to  be 
grated,  to  prevent  any  rats  getting  out.  Sewer  rats 
can  climb  up  a  3-in.  pipe  to  a  great  height.  With 
iron  gratings  in  the  middle  of  the  street  above  the 
sewer,  the  fresh  air  might  enter  down  through  these 
gratings  and  the  diluted  foul  air  come  out  above  the 
roof  at  c.  Fig.  273,  where  the  oxygen  of  the  atmosphere 
would  deodorize  it.  I  designate  this  the  high-level 
system  of  outlets  for  sewer  air  in  contradistinction  to 
the  low-level  system,  which,  by  using  the  gratings  in 
the  streets  both  as  inlets  and  outlets,  allows  the  sewer  air 
to  blow  off  under  our  noses,  and  what  is  worse  our  mouths, 
in  place  of  high  above  our  heads.  Gratings  for  sewers 
should  be  in  the  middle  of  the  street,  and  at  the  centre 
of  crossings,  never  in  the  line  of  or  close  to  the  footpath 
or  pavement,  as  often  very  badly  put  in.  J 

*  As,  e.q.,  in  Figs.  277,  281,  and  301. 

t  Sec  Fig.  283  for  the  proper  way  to  connect  the  ventilating-pipe 
for  sewer  hcyond  the  trap,  viz.,  up  pipe  d  and  along  the  side  pipe  h. 

I  Disinfecting  the  sewage  air  by  means  of  gas  burning  in  the  out- 
let shaft  may  sometimes  be  useful  in  ventilating  sewers  and  hospital 
drains,  but  burning  gas  means  expense  and  requires  attention. 


Pig.  274. 
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The  proper  position  of  the  siphon-trap  a,  Fig.  273, 
where  there  is  sufficient  open  space,  would  be  from  8  ft. 
to  12  ft.  out — as  found  most  suitable — from  the  house, 
so  as  to  give  full  and  free  scope  to  the  admission  of  the 
fresh  air  (in  various  cases  the  grating  is  only  1  ft.  from 
the  house,  yet  the  traps  work  satisfactorily,  especially 
when  not  right  opposite  and  close  to  a  door),*  which 
entering  down  through  the  two  perforated  gratings  at 
A,  proceeds  along  the  drain,  carrying  any  foul  air  in 
the  drain  along  with  it,  up  through  the  soil-pipe  and 
out  above  the  roof  at  f.  When  the  soil-pipe  goes  up 
outside  of  the  wall,  it  is  of  considerable  advantage  to 
the  ventilation  and  the  insuring  of  a  constant  current 
of  air  up  through  the  pipe,  to  place  one  of  my  4-in. 
Induced-Current  Fixed  Ventilators  upon  the  top  of  the 
soil-pipe.  I  tried  the  Archimedian  screw  ventilatorsf 
for  this  purpose,  but  have  given  them  up,  as  I  find  the 
fixed  ventilators  act  much  better,  and  are  not  liable  to 
get  out  of  order  as  they  have  no  moving  parts.  I  have 
found  the  foregoing  4-in.  fixed  ventilators  (9  in.  dia. 
in  body)  draw  up  at  the  rate  of  about  one  thousand 
lineal  feet  per  minute  during  a  high  wind,  while  even 
when  there  was  little  wind  I  have  found  a  good  current 
of  air  immediately  set  in  through  the  drain  or  pipe 
when  the  ventilator  was  put  oh,  where  without  it  there 
was  no  movement  of  air  through  the  pipe. 

For  greater  safety  so  far  as  the  health  of  the  inmates 
is  concerned,  the  sewer  ventilating-pipe  when  put  in 
should  always  go  up  the  outside  of  the  house.  It  should 
be  of  iron,  so  that  rats  could  not  eat  it,  and  their  passage 
up  it  from  the  sewer  must  be  guarded  against. 

*  In  cases  where  the  ventilating-trap  had  to  be  put  in  quite  close  to 
and  in  front  of  the  door,  I  have  put  an  iron  close  lid  immediately  above 
the  trap,  and  put  in  a  branch  at  the  side  with  pipe  led  to  a  convenient 
distance  back  from  the  door  where  the  fresh  air  entrance  grating  was 
placed,  see  Fig.  293.  Sometimes  a  rain  pipe,  as  at  Fig.  269a,  may  act 
as  the  fresh  air  inlet. 

t  I  do  not  consider  the  Archimedian  screw  ventilator  a  proper 
appliance  for  soil-pipes  at  all,  as  when  it  is  moving  the  screw  blades 
prevent  the  quick  admission  of  air  to  the  soil-pipe  when  a  closet  is 
discharged,  and  when  not  moving,  in  calm  weather,  the  screw  blades 
choke  up  the  pipe.  Some  again  make  a  very  disagreeable  noise  when 
revolving. 
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In  gentlemen's  houses  which  have  a  sunk  area  at  the 
front  of  the  house,  said  area  is  often  a  good  site  for  a 
ventilating  fire-clay  siphon-trap.  I  have,  however, 
fitted  them  in  all  sorts  of  positions  with  the  most  satis- 
factory results.  In  cases  where  they  have  supplanted 
the  old  built  cesspools  the  improvement  has  been  most 
marked.  Some  of  the  very  first  alterations  in  this  way 
were  done  at  the  instance  of  Dr.  Andrew  Fergus  of 
Glasgow,  e.g.,  at  one  place  where  there  was  a  large 
built  cesspool  at  the  place  before,  the  smell  that  arose 
and  lasted  for  a  long  time  after  the  cover  was  removed 
was  very  bad.  A  portion  of  this  smell  got  into  the 
house  through  the  rat-holes.  The  cesspool  was  emptied 
and  disinfected  with  Condy's  fluid  and  afterwards  filled 
up,  while  the  rat-holes  were  built  up  with  Roman 
cement  and  broken  bottles. 

Why  so  many  of  these  sewage  gas  retorts  have  been 
set  down  within  a  few  feet  of  the  front  of  many  of  our 
best  west-end  houses  I  cannot  understand,  as  with  the 
help  of  the  rats  they  are  bound 
to  manufacture  head-aches, 
fevers,  &c.,  for  the  inmates, 
more  or  less,  according  as  the 
circumstances  happen  to  be 
favourable.  If  there  were  large 
gardens  attached  to  the  houses, 
and  these  sewage  tanks  put  in 
at  the  bottom  of  the  gardens, 
to  save  and  utilise  sewage,  then 
one  might  see  some  object  to 
be  gained,  but  there  is  nothing  of  that  in  the  cases 
referred  to. 

I  have  said  that  at  a,  Fi^.  273,  there  are  two  grat- 
ings, the  under  one — which  may  be  made  of  iron,  or 
brass  wire  tinned — is  put  in  to  prevent  stones  or  rats 
getting  into  the  drain  if  the  topmost  grating  were  off. 
Another  use  of  the  under  grating,  Fig.  275,  is  to  serve 
as  a  support  for  charcoal,  should  it  be  wished  to  turn 
the  ventilating-trap  into  a  deodorizing  ventilating-trap. 
I  prefer,  however,  to  dispense  with  the  charcoal  in  this 
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case,  as  it  stops  the  draught,  and  I  have  considerable 
faith  in  the  virtues  of  a  good  draught  of  fresh  air  when 
judiciously  afpplied. 

In  regard  to  the  question : — And  what  about  the 
frost  ?  I  would  mention  in  reply,  that  so  far  as  I  am 
aware  no  particular  provision  is  made  to  keep  off  the 
frost  from  the  water  in  any  other  ventilating-trap, 
reliance  being  put  upon  the  trap  being  buried  so  far  in 
the  ground.  In  the  case  of  a,  Fig.  273,  however,  extra 
protection  is  gained  from  the  frost  owing  to  the  fact  of 
the  surface  of  the  water  in  the  trap  being  2  in.  or  so 
lower  than  the  bottom  of  the  drain.  And  in  addition 
a  disc  made  of  5  lb.  sheet-lead  or  other  metal  may  be 
suspended  by  three  or  four  short  chains  made  of  tinned 
brass  wire,  the  insertion  of  which  disc  prevents 
the  downward  draught  of  cold  air  from  touching  the 
water  in  the  trap.*  At  the  residence  of  Dr.  "W.  T. 
Gairdner  (Professor  of  the  Practice  of  Physic  in  the 
University  of  Glasgow)  three  of  these  new  ventilating 
traps  were  put  in  in  1875,  viz.,  two  6-in.  (one  of  these 
6-in.  was  for  the  w.c.  off  his  study,  to  lock  it  off  from 
the  other  drains,  as  shown  in  Fig.  264),  and  one  9-in., 
and  a  lead  disc  put  inside  each,  as  shown  in  the  trap  at 
H,  Fig.  274.  At  24,  St.  Vincent  Crescent,  the  residence 
of  Mr.  Kenneth  M.  Macleod,  Sanitary  Inspector  for 
Glasgow,  one  of  these  new  traps,  a  9-in.  one,  was  put 
in  on  the  main  drain  leading  out  to  the  street,  the 
perforated  iron  grating  or  ventilating  opening  being 
near  the  outer  edge  of  the  pavement  and  level  with  its 
surface.  Various  theorists  prophesied  that  the  thing 
would  never  work,  as  the  bad  smell,  so  they  said,  would 
come  out  at  the  surface  grating.  It  so  happens,  how- 
ever, that  no  complaint  has  yet  been  made  upon  that 
score,  although  the  trap  has  been  in  some  years.  Nay, 
more,  at  the  meeting  of  the  Sanitary  _  and  Social 
Economy  section  of  the  Philosophical  Society  of  Glas- 
gow, on  6th  March,  1876,  Mr.  Macleod  stated  that 

*  Seventy  thousand  of  these  improved  traps  have  now  heen  put  in, 
and  not  half  a  dozen  have  discs,  yet  I  have  heard  of  no  case  of  freezing. 
Generally  speaking,  a  smaller  trap  than  9  in.-viz.  6  m.-is  best  for 
an  ordinary  house. 
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what  had  been  done  to  his  water-closet  and  the  drain 
had  not  only  cured  his  own  house  but  also  benefited 
the  whole  tenement. 

These  theorists  seemed  not  to  be  aware  that  the 
house-drain  is  a  furnace  on  a  small  scale,  with  the  soil- 
pipe  as  its  shaft,  which  shaft  has  also  its  own  little  fires 
so  far  up  it.  When  therefore  a  ventilating-trap  or 
opening  is  put  in,  as  at  a.  Fig.  273,  a  draught  up  the 
ventilating-pipe  of  the  soil-pipe  is  caused  by  the  weight 
of  the  fresh  air  above  the  grating  a,  Fig.  273,  being 

greater  than  that  of  FTnTT^^rv?/ rv7  tv^  m     r^r^  r-.,  

^^^l^  W  W  17  W  1/ W 17  ^f^^ 


the  foul  gas  or  warm 
air  within  the  drain 
and  soil-pipe.*  I 
lately  noticed  a  pro 


Fiff  276. 


position  that  the  upward  draught  of  the  air  in  the  soil- 
pipe  would  be  improved  by  side  air-openings,  but  that 
is  a  mistake,  although  such  when  properly  put  in  may 
help  to  freshen  the  soil-pipe.  At  the  West  of  Scotland 
Home  for  Incurables,  Broomhill,  Kirkintilloch,  where, 
in  A  D.  1875,  two  9-in.  traps  were  put  on  about  forty  feet 
back  from  the  house,  I  adopted  a  different  style  from 
those  above  mentioned,  putting  a  close  iron  hinged 
cover  directly  above  the  eye  of  each  trap  merely  for  cleans- 
ing ;  then,  for  ventilation,  the  first  pipe  put  in  on  the 
inner  side  of  the  trap  had  a  square  eye  in  it,  which  was 
set  to  look  right  up,  and  it  did  duty  as  the  ventilating 
opening.  The  distance  between  the  centre  of  the  square 
grating  and  the  centre  of  the  iron  hinged  cover  would 
be  about  one  foot  six  inches.  This  style  was  more 
expensive  than  that  at  a.  Fig.  273  ;  but  the  place 
would  be  much  exposed  in  winter,  and  as  the  number 
of  inmates  would  be  great  it  was  wished  to  run  no  risk. 

Fig.  276  is  an  enlarged  perpendicular  section  of  the 
upper  iron  jrrating  shown  at  a.  Fig.  273,  The  same 
style,  but  8  in.  square,  may  be  used  at  c,  Fig.  264.  b, 
Fig.  276,  is  the  iron  grating,  in  this  case  10  in. 

*  Especially  when  the  pipes  are  inside  of  the  house  ;  but  when  the 
soil-pipe  is  put  up  outside  of  the  house  it  is  of  advatitiige  to  place  an 
Induced  Curicnt  Fixed  Ventilator  upon  it — sizo  to  suit  situation,  &c. 
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square  and  perforated  with  64  round  holes  f  in.  in 
diameter,  but,  when  wished,  the  size  may  be  12  in. 
square  with   100  holes,  or  18  in.  square  with  196 
holes.    For  4-in.  traps,  8  in.  square  will  do.    c  c  is  a 
block  of  Arbroath  pavement  or  of  good  firm  freestone,* 
from  5  in.  to  7  in.  broader  than  the  grating  all  round, 
and  into  which  the  grating  i&  neatly  fitted  as  shown. 
The  iron  grating  b.  Fig.  276,  is  fully  ^  in.  thick,  d, 
Fig.  273,  is  the  surface  grating  for  the  water  ofi"  the 
back  court.    A  small  trapped  fire-clay  or  cast-iron  cess- 
pool is  shown  below  it,  to  prevent  the  sand  getting 
into  the  drain.    No  air  is  to  be  allowed  to  enter  at  d. 
In  Fig.  273,  which  gives  perpendicular  section,  the 
house  drain  is  shown  as  running  right  through  the 
house  ;  this  is  a  very  common  style  in  buildings  erected 
in  cities,  where  the  houses  or  buildings  are  packed 
close  together,  with  only  the  gables  intervening.    It  is 
not  a  plan  to  be  recommended,  however.    If  the  sewer 
were  in  the  lane  at  the  back  of  the  houses  it  would  be 
better,  as  then,  all  the  sanitary  fittings  being  at  the  back 
of  the  house,  no  drain  with  foul  gas  in  it  need  go  through 
the  house,  but  only  a  drain-pipe  or  conductor  for  the 
rain  water,  which  could  easily  be  locked  ofi"  from  the 
soil-pipe  drains  by  means  of  a  ventilating  trap.  In 
country  or  suburban  residences,  however,  where  the 
houses  are  more  isolated,  the  drain  in  many  cases  does 
not  require  to  be  led  into  the  interior  of  the  house. 
The  annexed  rough  sketch  (Fig.  277)  of  the  ground- 
plan  of  Shaftesbury  Lodge,  Wemyss  Bay,  the  residence 
of  Mr.  John  P.  Paton,  will  give  an  idea  of  how  the 
house  was  locked  off,  or  disconnected,  so  far  as  the 
passage  back  of  sewage  gas  into  it  was  concerned,  not 
only  from  the  main  drain  or  sewer,  but  also  from  its 
own  private  drains.    I  had  nothing  to  do  with  the 
original  work,  being  called  in  (in  February,  1876)  owing 
to  bad  smells  being  complained  of.    The  large  main 

*  The  masoBS  charged  so  high  for  these  that  I  got  patent  fire-clay 
blocks  made  at  half  the  cost,  of  which  a  great  many  are  used.  Lately, 
now,  for  grass,  earth,  cement  or  asphalte,  and  for  neatness,  I  mostly 
use  my  cast-iron  frames  for  the  gratings  or  plates.    See  page  2ol. 
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drain  is  an  old  square-built  drain  running  through  the 


Fig.  277. 

grounds  :  the  branches  off  are  fire-clay  pipes.  The 
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idea  of  leading  in  the  fresli  water  is  the  gentleman's  own, 
a  long  distance  being  laid  with  6-in.  fire-clay  pipes  to 
bring  the  water  from  the  higher  grounds. 

At  page  174  it  was  stated  that  the  weight  of  the 
atmosphere  near  the  surface  of  the  earth  is  about  1|-  oz. 
to  the  cubic  foot.  The  sewage  gas  in  the  vertical 
soil-pipes,  especially  in  the  interior  of  the^  house,  is 
generally  lighter,  about  1-^  oz.  to  the  cubic  foot,  hence 
the  upward  current  in  a  ventilated  drain  or  soil-pipe. 

According  to  Dr.  Fergus,  "  the  gases  given  ofi'  by  the 
decomposition  of  sewage  are  carbonic  acid,  carboretted 
hydrogen,  sulphuretted  hydrogen,  and  ammonium  sul- 
phide, and  a  putrid  organic  vapour,  which  is  carbo- 
ammoniacal,  giving  rise  in  all  probability  to  the  offen- 
sive smell,  and  possibly  also  an  active  agent  in  produc- 
ing disease."  That  sewage  gas  can  produce  various 
diseases  has  been  amply  proved  of  late  years.  Dr. 
Fergus  has  referred  to  several  cases  in  his  own  expe- 
rience. Dr.  J.  B.  Russell,  Medical  Officer  of  Health 
for  Glasgow,  had  seven  cases  of  enteric  fever  in  one 
family,  the  father  and  one  child  dying,  caused  by  holes 
in  a  waste-pipe  which  was  too  long  of  being  repaired. 
Dr.  J.  A.  Russell  of  Edinburgh,  in  a  very  valuable 
contribution  to  Sanitary  literature,  entitled  "  Sanitary 
Houses,"  refers  very  pointedly  to  this  subject,  and 
describes  its  evil  effects.  In  "  Parkes'  Hygiene,"  new 
edition,  1878,*  the  bad  effects  of  breathing  impure  air 
and  sewage  gases  are  largely  dwelt  upon.  I  am  glad 
also  to  read  the  following  words  at  pp.  145-46.  "  The 
products  of  gas  combustion  should  never  be  allowed  to 
escape  into  the  air  of  the  room."  From  my  own  expe- 
rience I  feel  inclined  to  assert  that  bad  air  with  its 
accompaniments  has  often  acted  as  a  slow  poisoner  and 
been  at  the  root  of  many  diseases,  when  the  blame  was 
placed  elsewhere.  It  poisons  the  blood,  has  a  bad  effect 
upon  the  heart,  and  lowers  the  system,  and  in  the  case 
of  invalids  and  fever- stricken  patients,  the  want  of 
fresh  air — especially  when  life  is  trembling  in  the 
balance — has  sent  thousands  to  a  premature  grave. 
*  Edited  by  Professor  F.  de  Chaumont,  M.D.,  F.E.S. 
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In  large  cities  the  best  and  purest  air  is  at  night — 
when,  too,  we  need  it  most — yet  how  absurdly  do 
people  act !  Doors  and  v/indows  are  closed  and  gas  is 
burned,  the  foul  air  thereby  produced  rising  from  the 
lower  to  the  higher  flats,  and  so  it  is  allowed  to  accumu- 
late, and  the  inmates  breathe  it  for  hours  after  going 
to  bed.* 

If  fresh  air  is  let  into  a  house,  &c.,  in  such  a  way 
that  the  current  or  currents  do  not  strike  the  occu- 
pants, then  a  large  amount  of  air  may  be  let  in.f 
Sitting  in  a  direct  line  between  a  window  and  a  fire  is 
dangerous  for  many  people  ;  while  colds,  lung  disease, 
and  even  death  may  often  all  be  prevented  by  simply 
breathing  through  the  nose  instead  of 
through  the  mouth,  especially  when  pass- 
ing quickly  from  a  heated  to  a  cold 
atmosphere.  Disease  germs  may  also  be 
thereby  kept  out  of  the  stomach.^ 

Fig.  278  shows  vertical  section  of  a 
new  form  of  siphon  trap,  lately  patented 
by  me,  for  use  where  extra  safety  against 
the  passage  into  the  house  of  sewage 
gas  through  the  trap  is  desired.  It  may  be  used  for 
various  purposes,  but  especially  for  basins  or  baths, 
&c.,  in  or  near  bedrooms  and  dressing-rooms.  A  is  a 
ball  (or  it  may  be  a  half-ball  with  guide-pin)  of  india- 
rubber,  wood,  or  other  substance,  resting  upon  the 
outlet  end  of  the  trap.   When  water  is  let  off  down  the 

*  Should  electric  lighting  supersede  coal  gas  in  houses,  the  air  of 
lighted  rooms  may  be  as  pure  by  night  as  by  day.    See  page  274.  _ 

t  At  Glasgow,  when  Ihe  wind  is  in  a  particular  north-east  direction, 
the  fumes  from  the  chemical  and  other  works  pollute  the  air  westwards 
very  badly.  This  was  especially  the  case  in  May  and  J une,  1879,  and  now 
in  May,  1882.  A  revival  of  the  old  curfew  bell  regulations  may  yet  be 
found  useful  for  cities. 

X  I  observe  Dr.  Fergus  lately  stating  that  "  ozone  is  not  to  be  found 
in  the  centre  of  towns."  I  am  not  aware,  however,  if  experiments 
have  been  made  to  show  whether  or  not  it  may  exist  in  the  centre  of 
towns  between  2  a.m.  and  4.30  a.m.  I  should  like  to  heur  of  such. 
Dr.  Day  says  that  ozone  pasaed  through  putrescent  blood  changes  it 
as  if  by  magic. — lianitarij  Record,  October  lllh,  1878,  p.  237.  But 
how  about  difficulty  to  cure  diphtheria  P  Is  Ihe  prevention  of  or  non- 
encouragement  to  proper  experimentation  to  blame  for  this  ? 


232 


PLUMBING. 


Side  r  of  the  trap,  it  rushes  through  1,he  trap,  and 
pushing  the  ball  a  up,  runs  off  by  the  outlet  d,  and  upon 
the  water  ceasing  to  run  off,  the  ball  a  falls  back  into 
its  seat  and  prevents  any  bad  air  in  the  waste-pipe 
from  getting  access  to  the  water  in  the  trap,  let  alone 
passing  through  it ;  and  should  anything 
happen  to  the  trap,  as  in  frost,  &c.,  to 
cause  the  water  in  the  trap  to  run  off,  still 
the  ball-valve  A  is  left  to  do  duty  in 
keeping  back  any  bad  air  that  might  be 
in  the  waste-pipe  from  blowing  into  the 
house,  c  is  a  cleansing  screw  ;  b  is  a 
trap  screw  for  getting  access  to  the  ball ; 
G  is  an  air  or  ventilating-pipe.  "When 
wished  the  air-pipe  may  be  led  from  off 
the  top  of  B.  In  order  to  test  what 
difference  of  effect  if  any  was  produced  by  placing  the 
ball  at  the  outside  of  the  water,  as  in  Fig.  278,  or  in 
the  middle  of  the  water  as  in  the  Bower  patent  trap, 
Fig.  279,  I  sent  one  of  each  to  Dr.  Wallace,  City 
Analyst,  Glasgow,  to  experiment  with  as  to  the 
passage  of  gases  through  them,  and  the  following  is 
his  report : — 

"  City  Analyst's  Laboratory, 

138,  Bath  Street, 
"  Glasgom^,  l?,tk  March,  1879. 

"  Mr.  W.  p.  Buchan, 
"  Dear  Sir, — In  accordance  with  your  request  I  have 
made  a  series  of  experiments  with  your  patent  trap, 
and  now  beg  to  state  the  results  obtained.  I  first  tried 
the  trap  without  the  valve,  and  found  that  the  gases 
passed  through  the  water  so  that  they  could  be  detected 
by  appropriate  tests  at  the  other  side  in  the  following 
times : — 

Ammonia  in  1  hour  30  minutes. 
Sulphuretted  Hydrogen  in  20  minutes. 
Chlorine  in  10  minutes. 

These  observations  amply  confirm  the  statement  of 
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Dr.  Fergus  that  soluble  gases  pass  freely  through  the 
water  of  an  ordinary  trap.* 

"  I  next  tried  the  apparatus  with  the  valve  placed  in 
position,  and  in  no  case  could  any  of  the  gases  be 
detected  in  20  hours.  The  eflfect  of  the  valve,  there- 
fore, is  to  arrest  completely  the  passage  of  gases 
through  the  trap.f 

"  I  have  also  made  a  series  of  experiments  with  the 
Bower's  patent  trap  which  you  sent  me,  and  have 
found,  much  to  my  surprise,  that  it  does  not  arrest  the 
passage  of  soluble  gases,  all  of  those  I  tried  being  found 
at  the  opposite  side  within  half  an  hour.  The  principle 
of  the  trap  appears  to  be  correct,  and  I  expected  that 
it  would  have  acted  efficieutly. 

"  Yours  truly, 

"W.  Wallace." 

I  was  not  astonished  at  this  result  myself,  as  I  con- 
sidered it  was  a  mistake  to  allow  the  gases  to  get  free 
access  to  and  so  saturate  the  water  in  the  trap.  As  the 
bottom  part,  c,  of  the  Bower  trap  is  made  of  glass,  I 
wished  to  see  how  it  would  stand  hot  water,  and  caused 

*  In  reference  to  Dr.  Fergus's  experiments  in  December,  1873,  Dr. 
Wallace  remarked  then  that  the  experiments  were  satisfitctory  as 
regards  soluble  gases  such  as  those  employed  by  Dr.  Fergus,  but  gave 
it  as  his  opinion  that  it  was  by  no  means  proved  that  the  germs  of 
disease,  or  sewage  gases  in  appreciable  quantity,  would  pass  through 
water  in  a  trap.  His  own  impression  was  that  they  would  not,  espe- 
cially if  the  trap  were  eificiently  ventQated.  My  own  opinion  expressed 
also  at  the  time  was  in  favour  of  the  real  value  of  water  in  a  properly 
sealed  trap,  and  especially  if  aided  by  ventilation  of  the  outer  side  of 
the  trap.  In  the  last  edition  of  his  "Sanitary  Engineering,"  Sir. 
Baldwin  Latham  says  :  —  "When  no  displacement  of  the  water  in  the 
trap  takes  place  it  is  a  good  security  against  sewage  gas."  In  connec- 
tion with  this  a  distinction  must  be  drawn  between  water  in  a  siphon 
trap  and  water  in  a  large  cesspool.  The  grease  box  or  cesspool  in 
connection  with  some  scullery  smks,  e.g.,  throws  off  a  most  offensive 
smell,  especially  if  the  water  is  disturbed,  quite  independently  of  any 
gases  diffused  through  the  water.  The  value  of  Dr.  Fergus's  experi- 
ments and  statements  regarding  danger  from  sewage  gases,  consists  in 
his  having  been  able  to  draw  public  attention  to  the  liability  of  disease 
arising  where  sewage  gases  got  free  access  into  inhabited  houses,  &c., 
through  corroded  holes  or  leaking  joints,  &c.,  of  water-closet  soil-pipes. 

t  This  "  valve  "  was  a        ball  with  a  spindle. 
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one  of  my  men  to  pour  cold  water  into  it  first,  then 
leaving  said  cold  water  in  the  trap,  hot  water  was 
poured  down  from  the  top,  a,  when  the  bottom  cracked 
and  fell  away,  and  the  water  falling  out,  nothing  was 
left  to  keep  the  ball  valve,  d,  in  position,  and  so  the 
trap  was  useless.  I  therefore  feel  justified  in  saying 
that  instead  of  this,  Fig.  279,  trap  being  "  the  only 


Fig.  280.  Fig.  281. 

Ground  Plan.  Ground  Plan. 

perfect  trap,"  it  is  somewhat  imperfect.    The  title  | 
"  perfect  "  is  a  dangerous  term  to  apply  to  sanitary 
fittings  in   this  sublunary  sphere ;  more   than  one 
appliance  having   come   to   grief  to  which   it  was  I 
attached.* 

I  may  now  proceed  to  explain  what  I  have  termed 
the  Sectional  or  Detached  System  of  House  Drainage, 
*  A  valve  trap  will  do  no  good  for  a  holed  pipe  beyond  the  trap. 
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to  whicli  reference  was  made  some  pages  back.  Figs. 
280,  281,  and  2^2  show  plans  of  locking  off,  not  only 
the  sewer  gas,  but  also  the  drain  and  soil-pipe  gas,  and 
other  water-closet  smells  from  the  house.  In  this  case 
extra  precaution  exists  by  having  the  water-closets 
erected  in  a  special  wing,  say  at  the  back  of  the  house, 
and  in  the  spaces  marked  G  g.  A  covered  or  enclosed 
passage,  Avith  a  door  and  window  (or  windows — one  on 
each  side),  intervenes  between  the  body  of  the  house 
and  the  water-closets  as  shown  at  k  k.  While  due 
provision  is  made  for  necessary  ventilation  of  the  pas- 
sage or  lobby  K  k,  the  inmates  must,  at  the  same  time, 
be  protected  from  cold,  hence  I  object  to  the  lobby  k  k 
being  quite  open  or  exposed  to  the  weather.  The  joists 
of  this  lobby  ought  to  be  laid  across  it,  and  not  with 
their  ends  to  the  wall  of  the  main  building,  in  order  to 
prevent  gases  or  impure  air  passing  between  the  joists 
to  main  building.  In  cases  where  this  extra  precaution 
cannot  be  had  owing  to  the  house  being  already  built, 
some  such  arrangement  of  the  pipes  as  shown  above  ought 
at  all  events  to  be  adojjted.  a,  Fig.  282 — or  w.  Fig.  281 
— is  the  patent  6-inch  Fire-Clay  Disconnecting  Siphon- 
Trap,  which  locks  off  the  drain  and  sewer  gas,  and  at 
the  same  time  allows  a  continuous  current  of  fresh  air 
to  blow  through  the  soil-pipe.  It  has  also  a  peculiar 
drop,  giving  the  cascade-like  action  specially  recom- 
mended by  Dr.  Gfeorge  Buchanan  of  the  Local  Govern- 
ment Board.  It  is  due  to  Dr.  Fergus  to  state  that  the 
importance  of  making  the  water  fall  over  a  sharp  edge 
— a  special  feature  in  my  trap  when  patenting  it  in 
April,  1875— was  firmly  impressed  upon  my  mind  by  a 
remark  made  by  him  bearing  against  the  drain  traps 
hitherto_  in  use,  in  which  the  water  was  allowed  to 
glide  quietly  into  the  trap  and  so  leave  the  ficces  stag- 
nating for  a  long  time  on  the  surface.  When  begin- 
ning to  manufacture  the  trap,  Dr.  Fergus  particularly 
approved  of  only  a  slight  or  shallow  dip  being  given  to 
the  "  tongue "  or  dipping  air-barrier.  Some  use 
revolving  cowls  upon  the  top  of  the  soil-pipe  to  assist 
the  up-current.     In  my  own  practice  I  prefer  the 
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fixed  ventilator,  b.  c  is  a  ventilator  for  ventilating 
the  enclosure  in  wliicli  the  water-closet  is  situated. 
The  erection  of  this  has  given  great  satisfaction  where 
done,  and  where  considered  necessary  a  fresh-air  inlet 
may  be  made  in  the  floor,  or  where  most  suitable. 
D,  Fig.  282,  shows  position  of  one  of  my  No.  2  Fixed 
Exhaust  Ventilators  upon  the  ridge  of  the  house.  It 


Fig.  282.— Elevation. 

may  ventilate  the  staircase,  g  g  show  different  styles 
of  the  "  Carmichael "  Wash-down  Closets,  erected  m 
special  apartments  projecting  beyond  the  house,  and 
with  an  intervening  lobby.  The  house  is  supposed  to 
have  no  drains  inside  of  its  outer  walls.  The  branch 
air-pipe  from  the  top  of  the  out-go  of  the  tmp  is  shown 
branched  directly  into  the  soil-pipe  for  the  lower  closet 


IMPROVED  SYSTEM  OF  HOUSE-DRAINAGE. 


237 


as  well  as  for  the  upper  one  ;  but  in  many  cases  it  is 
better  to  carry  up,  say,  a  2-inch  lead  pipe  from  the 
lower  closet  trap  iip  past  the  upper  closet  and  then 
branch  it  into  soil-pipe  as  here  shown  in  Fig.  282a, 
and  also  shown  in  Fig.  301,  or  else  carry  the  ventilat- 
ing pipe  up  through  the  roof  by  itself  on  the  principle 
shown  at  a,  Fig.  159.  This,  Fig.  282a,  style  of  connect- 
ing the  air-pipe  has  been  in  use  in  Glasgow,  especially 
where  the  soil-pipe  was  inside  and  of  iron, 
for  sixteen  or  more  years  back.  1  show 
it  in  illustration,  Fig.  69,  of  my  patent 
of  July  9th,  1878,  but  I  was  rather  as- 
tonished to  read  some  time  ago  of  a  person 
in  the  United  States  trying  to  patent  it 
at  the  end  of  1878  as  a  new  idea  of  his 
own,  his  claim  causing  some  sensation 
and  annoyance  there.  An  attempt  was 
afterwards  made  to  patent  it  in  this  coun- 
try, but  it  was  money  wasted,  I  suppose, 
as  I  have  never  as  yet  heard  any  attempt 
to  claim  it  here.  Possibly  the  patentee, 
seeing  it  illustrated  in  my  patent  and 
published  elsewhere  long  before  his  time, 
saw  there  was  no  use  to  try  to  claim  it. 
Other  ventilating-traps  are  put  on  at  the 
foot  of  the  other  pipes,  as  at  a^,  Fig.  283, 
and  u  and  v.  Fig.  281.  By  thus  dividing 
the  house  drainage,  as  it  were,  into  sec- 
tions, only  the  m  inimum  amount  of  sewage 
gas  is  allowed  access  to  any  particular  pipe, 
viz. — what  is  bred  in  said  pipe  itself ;  hence  I  consider 
the  plan  shown  in  Fig.  281  much  safer  than  the  plan 
advocated  by  the  Local  Government  Board.*  x.  Fig. 
281,  marks  where  the  sewer  may  be  ventilated  from,  if 
desired,  by  means  of  a  special  pipe  carried  up  to  above 
the  roof,  but  many  persons  object  to  ventilate  the  public 
sewer  up  their  private  pipes. 

*  According  to  Clause  15,  page  9  of  the  *'  Suggestions  "  by  Mr. 
Rawlmson,  C.B.,  Chief  Engineering  Inspector  to  the  Local  Govern- 
ment Board,  lately  published  (1878),  the  style  ia  Fig.  281  it  seems 
may  now  be  used. 
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"When  either  the  soil-pipes  or  other  pipes  with 
branches  leading  into  the  house  are  allowed  to  ventilate 
the  common  sewer,  then  the  maxmium  amount  of  sewage 
gas  and  danger  included  is  let  on  to  the  house.  When 
the  soil-pipe  is  allowed  to  ventilate  the  drain — and  the 
Local  Government  Board  appears  to  say  that  it  should 
ventilate  as  long  a  portion  of  the  drain  as  possible — 
then  a  medium  amount  of  sewage  gas  and  of  danger 
included  is  let  on  to  the  house.  But  when  even  the 
drain  is  locked  off  from  the  house,  as  in  Fig.  281,  then 
supposing  something  went  wrong,  only  a  minimum 
amount  of  sewage  gas  can  get  access  to  the  house,  and 
so  the  maximum,  of  mfety  exists  within  it. 

Fig.  283  shows  vertical  section  of  one  of  my  No.  2 

traps  (Fig.  272a)  in  situ, 
with  the  air-opening 
carried  up  to  the  surface 
to  admit  fresh  air  to  the 
drain,  soil,  or  waste- 
pipe,  through  the  iron 
grating  E,  as  also  shown 
at  G,  Fig.  284.  d,  Fig. 
283,  is  a  plain  4-in.  or 
6-in. — according  to  size 
of  trap,  (fee. — common 
fire-clay  pipe  with  a 
branch,  as  at  h.  This 
side  branch,  H,  is  for  a 
ventilating-pipe  for  the 
sewer  to  be  attached  when  wished.  By  this  arrange- 
ment, which  is  patented,  but  open  to  be  freely  used  by 
all  parties  using  my  traps,  the  vertical  opening,  D, 
remains  clear  to  be  used  for  ready  examination  or 
cleansing  of  the  outer  side  of  the  trap  at  a  moment's 
notice  and  without  disturbing  the  ground,  by  simply 
lifting  the  iron  plate  f  and  then  the  fire-clay  lid  g, 
beneath,  the  latter  being  made  air-tight  with  a  little 
lime  or  cement  which  is  easily  removed.  In  some 
cases  a  ring  of  india-rubber  pipe  has  been  used  under 
G.    A  is  a  soil-pipe  or  drain-pipe  on  the  house  side  of 
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the  trap,  k  may  be  a  rain -pipe  or  fresh  air  inlet  if  e  be 
a  solid  plate,  as  in  Fig.  269a.  So  far  as  I  am  aware 
the  arrangement  on  the  outer  side  of  the  trap  is  unique 
for  combined  efficiency  and  simplicity,  while  the 
arrangement  and  practical  working  as  a  whole  seems 
much  better  than  where  more  cumbersome  and  very 
much  more  expensive  appliances  have  been  used,  and 
with  which  the  ground  has  to  be  opened  before  getting 
access  to  and  seeing  the  outer  side  of  the  trap. 

If  wished,  a  movable  metal  grating,  perforated  or 
ribbed,  or  like  Fig.  275,  may  be  placed  at  the  bottom 
of  the  pipe  D,  if  any  fear  is  entertained  of  rats  from  the 
sewer  getting  access  to  the  pipe  h. 

Instead  of  setting  the  trap  in  the  ground  as  in  Fig. 
283,  it  is  often,  espe- 
cially where  it  i^  extra 
deep,  placed  inside  a 
manhole,  as  shown  in 
Fig.  283a.  In  this 
case  the  outer  opening 
of  the  trap  in  the  man- 
hole is  generally  closed 
by  having  the  lid  ce- 
mented down  under  m  ; 
but  if  it  is  wished  a 
shortbranch  drain-pipe 
may  be  put  in  as  per 
dotted  lines  at  M,  to 
ventilate  the  outer  side  of  the  trap  by  a  strong  iron  pipe 
led  up  from  the  side  of  m.  Many,  however,  may  prefer  to 
ventilate  the  drain  beyond  the  trap  from  the  point  R  on 
the  outer  side  of  the  wall  of  the  manhole.  K  in  this 
sketch  is  the  drain  from  the  house,  Q  is  the  house  side 
of  the  trap  shown  open,  the  arrow  at  Q  indicating  the 
direction  of  the  fresh  air  which  enters  down  through 
the  iron  grating  l.  In  some  cases  it  is  not  desired  to 
have  a  ^^rating  at  l,  so  a  close  iron  plate  may  be  put  on 
at  L,  which  is  easily  lifted  when  wished,  and  fresh  air 
may  be  admitted  into  the  manhole  by  a  side  air  pipe  at 
s  or  T,  or  as  found  most  suitable. 
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Fig.  284  is  another  contribution  towards  a  scientific 
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out  a  lead  siphon-trap  *  which  for  combined  efficiency 
and  simplicity  is,  some  think,  in  advance  of  _  any  plan 
yet  published.  The  novelty  or  speciality  in  it— the 
open  pipe  a  in  the  sketch— was  suggested  to  me  by  a 
perusal,  about  ten  years  ago,  of  the  article  on  "  Sanitary 
Science,"  in  Blaclde's  Encyclopaedia,  by  Dr.  Eobert 
Bell,  F.F.P.S.,  Glasgow.  I  never,  however,  worked 
the  idea  out  thoroughly  until  January,  1879  ;  but 
having  once  done  so,  I  believe  the  plan  may  please  some 
people.  It  is  easily  carried  out  in  practice,  and  espe- 
cially in  new  houses.  My  intention  in  1874  was  to 
lock  off  the  drain  from  the  soil-pipe  and  water-closet ; 
but  the  intention  now  is  to  keep  out,  as  far  as  possible, 
any  gas  that  may  be  bred  in  even  the  soil-pipe  itself 
from  the  water-closet.  This  is  effected  as  shown_  in 
sketch. t  c  is  one  of  my  cascade-action  ventilating 
drain  traps.  D  is  the  fresh  air  entrance  channel  to  the 
trap  and  soil-pipe  e.  This  soil-pipe  e  being  sur- 
mounted by  one  of  my  4-in.  induced-current  ventilators 
K,  a  constant  current  of  air  is  expected,  and  will 
o-enerally  be  found  to  be  passing  up  the  soil-pipe. 
This  up  current  will  tend  to  draw  in  air  from  ^  the 
open  channel  at  a,  at  the  end  nearest  the  soil-pipe; 
while,  if  an  opening  existed  in  the  branch  soil-pipe  e', 
no  bad  air  from  the  upright  soil-pipe  would  get  access 
to  the  house,  but  only  through  the  short  portion  of 
branch  soil-pipe,  about  2  feet  long  or  so,  fresh  air 

*  I  have  still  a  strong  fancy  for  retaining  the  inside  siphon-trap, 
and  Mr.  James  Mactear,  managing  partner  of  St.  Kollox  Chemical 
Works,  who  experimented  with  water-traps,  told  me  that  he  easily 
eot  the' gases  to  pass  through  the  water,  hut  failed  in  all  his  attempts 
to  get  ferment  germs  to  pass  through.  He  hopes  yet  to  manage  the 
latter,  hut  his  failures  hitherto  show  the  value  of  water  in  keeping 
back  germs  and  disease-breeders  from  tlie  house  or  inner  side  of  the 
water  trap.  The  molecules  of  the  gases  may  pass  freely  through 
between  the  molecules  of  the  water,  and  the  more  readily  in  imperfectly 
ventilated  pipes,  hut  the  gcrmp,  being  many  times  larger,  cannot  get 
through  in  the  same  way.  Experiments  made  by  Dr.  Neil  Carmichael, 
and  described  to  the  Philosophical  Society  of  (Glasgow,  in  Fubiuary, 
18S0  prove  this,  and  see  paper  by  Profes.-.or  Tyndall,  at  page  99, 
vol.  xxvii.  of  the  Proceedings  of  the  Eoyal  Society  (London),  which  he 
kin'dlv  drew  my  own  attention  to.    See  also  page  243  of  this  book. 

t  This  plan  is  best  for  closets  where  there  are  no  room  windows  near 
or  close  above  the  open  channel.    Compare  it  with  Fig.  26'tA. 

M 


242  PLUMBING. 


pouring  in  from  the  end  of  A  nearest  tne  water-closet. 
Again,  owing  to  the  ventilating-pipe  H,  no  bad  air 
could  gather  in  the  branch  soil-pipe.  B  is  a  swinging 
valve  that  might  be  put  in  if  wished  of  tinned  copper, 
but  I  consider  it  unnecessary,  m  is  a  Bramah  valve 
closet,  but  Fig.  301  closet  would  be  better.  N  is  the 
lead  safe,  with  safe  pipe  t,  carried  outside  and  with 
hinged  valve  at  its  outlet  end.  K  is  the  level  of  the 
floor ;  Q  is  the  water-closet  window ;  s  is  a  ventilating- 
shaft  for  the  water-closet  enclosure,  which  may  be  sur- 
mounted by  a  ventilator.  The  gas  globe  w  and  ven- 
tilating-pipe u  are  more  necessary  for  rooms  than 
w.-c.'s,  but  put  in  here  merely  to  illustrate  an  idea. 
In  some  cases  the  pipe  v  might  be  allowed  to  blow  ofi",  as 
shown ;  in  other  cases  it  would  be  better  to  go  out  as  a 
small  tube  by  itself  in  order  to  keep  up  the  heat,  and  so 
prevent  tendency  to  down-draught.*  _  Only  one  water- 
closet  is  shown  leading  into  the  upright  soil-pipe,  but 
several  may  be  led  into  it,  as  in  flatted  houses  or  large 
private  houses,  and  by  carrying  each  branch  soil-pipe, 
say,  3  feet  or  so  along  the  wall,  and  leaving  about  2  feet 
of  it  open  at  the  top,  as  shown  in  section  a  of  the  sltetch, 
then  each  water-closet  is  locked  off  from  the  soil-pipe, 
so  far  as  the  passage  back  of  sewage  gas  into  it  is 
concerned,  without  interfering  with  the  free  passage 
outwards  of  the  water  and  soil.  J  is  the  soil-pipe 
continued  upwards  above  the  roof,  fuU  diameter  ;  l  is 
a  rain-water  pipe,  which  in  some  cases  may  with  perfect 
propriety  be  led  into  it,  especially  if  no  windows  are 
near.  Its  worst  effect  is  to  tend  to  supply  the  venti- 
lator with  air,  instead  of  the  air  being  forced  to  come 
from  lower  down.  It  is  only  ticked  in  as  a  suggestion, 
however,  and  people  can  please  themselves.  The  top  of 
the  open  channel  pipe  at  a  is  covered  with  a  perforated 
lead,  zinc,  or  iron  grating,  as  shown  at  "  Section  at  a, 

•  In  the  house  I  occupied  in  1878  lused  tuhsB  to  cany  off  the  products 
of  gas  comhustion  at  the  sliding  gasalier  in  the  dimng-room  ;  tlie  tubes 
.vorkinK  up  and  down  with  the  gasaher.  This  kept  the  air  ot  the 
room  p^ur7when  the  gas  was  lighted  A  fixed  tuhe  ^erved  f^r  the 
kitchen.  Electric  lighting  may  by-and-hy  obv.a  e  aU  this.  I  intend 
to  refer  to  the  ventilation  of  rooms,  &c.,  more  fully  elsewhere. 
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whicli,  while  providing  for  perfectly  free  ventilation,  at 
same  time  prevents  snow  or  anything  falling  into  and 
choking  the  channel.  This  grating  also  prevents  the 
passage  of  soil  down  the  pipe  being  seen  by  any  person 
from  a  window  upon  a  higher  level.  Dr.  J.  B.  Russell, 
the  able  Medical  Officer  of  Health  for  Glasgow,  to  whom 
I  have  shown  this  drawing,  considers  this  new  plan 
"  as  near  perfection  as  can  be."  Some  time  ago,  in 
conversing  upon  sanitary  matters,  he  observed  to  me 
that  what  he  wished  with  water-closets  was  that  the 
soil  should  go  slick  down  the  soil-pipe,  and  as  far  off  as 
possible,  with  one  pull  of  the  w.-c.  handle;  the 
difficulty  with  me,  however,  was  to  at  the  same  time 
prevent  the  sewage  gas  from  coming  "  slick  up,"  but 
that  objection  is  now  removed.*  The  system,  which  can 
also  be  used  for  waste  pipes,  but  with  a  siphon-trap  at 
each  sink,  bath,  or  basin,  &c.,  is  open  to  the  public  to 
be  freely  used  without  any  charge  for  royalty,  and  so 
those  who  fancy  the  plan  are  perfectly  free  to  try  it. 
Some  may  consider  it  serviceable  for  flatted  tenements, 
such  as  we  have  in  Glasgow,  as  it  tends  to  isolate  each 
house. 

At  page  382  of  the  Sanitary  Record  (London)  for 
June  15th,  1877,  reference  is  made  to  a  paper  com- 
municated by  Professor  E.  Frankland  to  the  Royal 
Society,  "  On  the  Transport  of  Solid  and  Liquid  Particles 
in  Sewer  Gases."  In  his  paper  Professor  Frankland 
says,  "  It  is,  therefore,  extremely  improbable  that  the 
mere  flow  of  foul  liquid  through  sewers  can  impregnate 
the  circumambient  air  with  suspended  particles ; "  but 
after  explaining  certain  experiments  he  goes  on  to  say, 
"Here,  then,  in  the  breaking  up  of  minute  gas  bubbles 
on  the  surface  of  a  liquid  consequent  upon  the  genera- 
tion of  gas  within  the  body  of  the  liquid,  is  a  cause  of 
the  suspension  of  particles  in  the  air.    If,  therefore, 

*  Fig.  284  is  probably  near!)-  perfect,  as  against  mere  sewngo^ras, 
but  as  against  dry  infected  particles,  the  open  channel,  if  on  a  soil  iiipe 
and  near  a  window  especially,  looks  to  have  an  element  of  imperfec- 
tion about  it,  hence  many  will  prefer  Fig.  282  style.  It's  awfully- 
difficult  to  attain  absolute  perfection  in  this  sublunary  sphere  ;  some 
have  boasted  of  having  managed  it,  but  I  could  never  see  it  as  yet. 
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throngli  tlie  stagnation  ot  sewage  or  constructive  defects 
which  allow  of  the  retention  of  excrementitious  matters 
for  several  days  in  a  sewer,  putrefaction  sets  in,  then 
^ases  are  generated,  and  the  dispersion  into  the  air  of 
zymotic  matters  is  very  prohable.  It  is  of  the  greatest 
importance  that  foul  liquids  should  pass  rapidly  and 
freely  through  drain-pipes  and  sewers,  so  as  to  secure 
their  discharge  from  the  system  before  putrefaction  sets 
in."  See  pages  542 — 545  of  the  Proceedings  of  the 
Boyal  Society  of  London,  for  February  8th,  1877,  * 

One  lesson  to  be  drawn  in  practice  from  these  ex- 
periments is  that  a  siphon  water  trap  with  a  small  body 
of  water  in  it,  which  can  be  often  easily  renewed,  is 
safer  upon  a  drain  or  at  the  bottom  of  a  soil-pipe  than 
a  large  pit  cesspool,  the  influx  of  even  clean  water  into 
which  often  merely  dilutes  the  foul  stagnant  water,  and 
stirs  it  up,  causing  it  to  throw  off  even  more  sewage  gas 
bubbles  than  in  the  quiescent  state. 

"Flushing"  drain- pipes  with  foul  water  has  an 
element  of  evil  in  it,  as  said  foul  water  leaves  a  dirty 
deposit  upon  the  inside  of  the  pipe,  which  after  drying 
may  allow  disease  particles  to  get  loose.  In_  tnis  con- 
nection when  a  drain  which  has  been  choked  is  cleared, 
it  should  not  only  be  well  flushed  with  clean  water  and 
disinfecting  liquid,  say  muriatic  acid,  but  its  interior 
should  also  be  fumigated  with  the  fumes  of  burning 
sulphur  blown  into  it,  as  the  flushing  liquid  may  only 
cleanse  the  lower  half  of  the  pipe,  and  leave  the  top 
half  still  dirty.  The  neglect  of  proper  flushing  and 
fumigation  may,  in  some  instances,  lead  to  development 
of  cases  of  diphtheria,  especially  should  children  come 
under  the  influence  of  the  atmosphere  from  the  drying 
and  stinking  drain.  _  . 

Amongst  the  pseudo-improvements  in  house  dramage 
suggested  within  the  last  few  years  by  non-practical 
men,  I  here  give  sketch  of  one  that  was  highly  puffed 

»  If  sewage  is  really  to  be  rapidly  carried  entirely  away  from  the 
house  sufficient  water  must  be  allowed  to  do  so.  Pieachiug;  us  above 
does  rttio  i.  any  good  unless  it  can  enlarge  the  palUy  two-galion 
water*  flush  for  closuts  into  four  gallons,  or  more. 
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up  in  the  professional  journals  about  the  beginning  of 
A.D.  1880.  In  this  case  a  disconnecting  trap  is  put  on 
at  the  bottom  of  the  soil-pipe  to  lock  ofl'  the  sewer 
gases,  rats,  &c.,  but  auy  good  it  could  do  in  that  respect 
is  completely  stultified  by  the  air-pipe  put  in  from  the 
outer  side  of  the  trap  and  connected  to  the  air-pipe  of 
the  soil-pipe  inside  of  the  house  !  How 
the  genius  of  the  author  of  this  grand 
design  managed  to  throw  such  a  glamour 
over  the  brains  of  the  critics  as  to  cause 
them  to  praise  up  such  an  absurdity  is  a 
curious  problem  in  our  nineteenth-cen- 
tury journalism.  It  is  only  one,  how- 
ever, amongst  various  foolish  plans  that 
have  been  promulgated  and  extolled 
through  the  press,  and  it  should  serve 
as  a  lesson  to  the  public  not  to  take  as 
gospel  all  that  appears  in  print.  It 
also  suggests  the  question  :  Supposing 
the  author  of  such  a  design  were  really 
entrusted  with  some  large  job  where 
more  elaborate  combinations  of  pipes 
were  used,  how  many  dangerous  mis- 
takes might  really  be  made  ?  The 
only  chance  of  good  work  from  an  amateur  plumber 
is  where  the  work  is  sublet  by  him  to  a  properly  qualified 
practical  man,  to  whom,  however,  it  might  be  better  to 
go  direct.  There  is  not  much  to  be  gained  by  incom- 
petent'or  nominal  supervision,  although  really  good 
and  honest  superintendence  or  inspection  is  worth  pay- 
ing for  when  required,  as  it  often  is. 


CHAPTER  XXX. 


General  Drainage  and  Ventilation. 

Before  bringing  my  remarks  to  a  close  I  would  add 
some  further  information  relative  to  the  proper  laying 
down  of  drains  within  and  around  houses,  &c.,  and  also 
as  to  the  ventilation  of  buildings.  "Wherever  the  drains 
are  well  laid,  securely  jointed,  and  properly  trapped 
and  ventilated,  it  is  a  great  benefit  to  the  house  and 
also  a  great  boon  to  the  inmates ;  but  if  otherwise,  the 
house  is  damaged,  and,  in  the  lower  flat,  the  plaster  on 
the  walls  may  often  be  seen  damp  and  bulged  out  in  a 


Fig.  285. 


very  unsightly  manner  for  several  feet  up,*  a  signal 
that  the  house  in  that  part  at  least  is  in  anything  but 
a  healthy  condition. 

To  prevent  dampness  in  the  lower  flat  and  the  damp 

*  In  countrj'  houses,  with  the  water  supply  derived  from  wells, 
disease  and  death  are  often  produced  owing  to  leakage  from  bad  drains 
or  dirty  slops,  &c.,  thrown  on  the  ground  getting  into  the  wells.  The 
water  moving  in  a  circle — well,  cistern,  stomach,  drain ;  and  well, 
cistern,  stomach,  drain,  again,  for  so  much  of  the  same.  In  such  cir- 
cumstances people  should  be  careful  whom  they  invite  to  the  house, 
for  a  diseased  visitor  might  damage  the  whole  family  !  Then,  again, 
it  is  anything  but  a  friendly  act  to  invite  a  friend  to  stay  at  one's  house 
where  either  the  interior  atmosphere  or  the  water  supply  is  polluted 
by  the  sewage.  Town  dungsteads  used  as  manure  on  fields  sometimes 
pollute  the  water  supply.  Dr.  Ebenezer  Duncan  of  Glasgow  gives  a 
very  interrsting  and  instructive  example  of  this  in  the  "  Transac- 
tions of  the  Philosophical  Society  of  Glasgow,"  March,  1881. 
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rising  up  the  walls,  the  following  plan  ought  to  be 
strictly  enforced  by  all  authorities,  viz.  when  the 
walls  are  being  built  to  lay  down  a  layer,  a  little 
broader  than  the  wall,  either  of  4  lb.  sheet  lead,  or  of 
slates  bedded  in  cement,  or,  especially  for  the  outer 
walls,  of  Caithness  pavement,  said  layer  being  put  in 
either  at  the  same  level  as  the  asphalt,  as  per  Fig.  285, 
or  otherwise  as  may  be  most  suitable.  In  Fig.  285,  H  H 
is  the  asphalt,  and  j  j  J  the  layer  of  lead.*  Above  the 
asphalt  a  layer  of  Caithness  pavement  may  be  put 
down  if  wished,  especially  for  the  kitchen  and  lobbies  : 
but  where  pavement  is  not  wanted  small  wooden  joists 
may  be  put  in  on  the  top  of  the  asphalt,  and  then 
wooden  flooring  laid  down,  while  the  space  between  the 
underside  of  the  flooring  and  the  asphalt  could  easily 
be  ventilated  by  holes  cut  through  the  outer  walls  and 
perforated  iron  gratings  put  in.f  If  the  ground  is 
very  damp,  or  a  spring  exists  about  it,  drain -tiles  should 
be  put  in  or  other  provision  made  to  carry  off  the  water, 
and  the  work  so  executed  as  that  neither  bad  air  nor 
rats  can  get  into  the  house. 

For  general  house  use  the  spigot  and  faucet  style 
of  vitrified  fire-clay  drain 
pipe  shown  in  Fig.  286,  if 
good,  makes  a  very  service- 
able pipe  for  ordinary  pur- 
poses, if  it  is  properly  laid 
and  securely  and  smoothly 
jointed.  They  are  made  in  lengths  about  3  ft.  long  or 
under,  and  may  be  had  of  various  sizes,  say  from  4  in. 

*  Pettenkofer'a  experiments  as  to  the  permeability  of  walls,  or  tho 
passage  of  air  and  gases  through  bricks,  sandstone,  concrete,  &c.,  are 
worth  remembering  here.  See  p.  410  of  the  Sanitary  Record  (London) 
for  December  28t,li,  1877.  See  also  remarks  cm  Ground  Air  and  Damp- 
ness, by  Dr.  B.  W.  Richardson,  in  the  Introduction  to  "  Our  Homes, 
and  iiow  to  Make  them  Healthy,"  a  capital  book  lately  published  by 
Messrs.  Caf^sell,  Fetter,  Galpin,  &  Co.,  London. 

t  Through  and  through  ventihition,  with  a  sufficient  number  of 
openings  (more  smaller  openings  are  bettor  than  few  large  ones)  is  a 
great  preventive  of  "dry  rot;"  currents  of  fre^h  air  playing  around 
wood  being  unfavourable  to  the  growth  of  such  fungi  as  tho  Meruiius 
lacrymam. 
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in  diameter  upwards.  The  smallest  size  I  would  have 
for  the  main  drain  of  a  house  is  6  in.,  which  size,  with  a 
fall  of  1  in.  in  40,  or  more,  will  run  off  a  great  deal 
of  ordinary  house  sewage  and  rain  water.  Nine  inch 
diameter  pipes  are  often  used  where  6-in.  or  at  most 
7-in.  would  serve  far  better  and  also  be  cheaper.  One 
mode  of  jointing  the  pipes  is  to  pack  the  joints  well 
with  clay.  This  often  does  pretty  well,  if  properly 
done,  where  the  ground  is  not  very  firm,  as  it  allows 
the  joints  to  yield  a  little  without  breaking ;  *  but 
where  the  ground  is  solid,  and  the  pipes  can  be  laid 
down  without  fear  of  sinking  then  I  prefer  the  joints 
made  with  either  Roman  or  Portland  cement,  and  plenty 
of  it  used.f  Some  use  gascon  or  hemp  ;  but  the  joint 
filled  full  of  cement  and  cleaned  flush  inside  does  well. 
For  all  side  connections  I  generally  prefer  branch 
pipes  to  be  used,  the  branches  being  inclined  to  suit 
the  run  of  the  pipe,  as  per  l.  Fig.  807;  the  angular 
branch  not  being  so  apt  to  cause  a  chokage  as  the 
square  one. 

In  practice  I  often  found  the  plain  round  pipe 
Fig.  286,  wanted  something  to  enable  a  first-class  job 
to  be  easily  made,  and  also  to  prevent  liability  of  dis- 
turbance of  the  pipes  and  breakage  of  the  joints  before 
they  were  set,  from  rolling  of  the  pipe  owing  to  its  being 
round.  To  rectify  this  I  invented  and  patented  an  im- 
proved fire-clay  or  stoneware  pipe  with  a  flat  sole  or 
feet,  which  flat  sole  prevents  the  pipe  from  rolling.  Then 
in  order  to  enable  the  bottom  of  the  joint  to  be  rnore 
easily  and  securely  made,  this  flat  sole  projects  a  little 
beyond  the  faucet  and  a  little  back  from  its  front  edge, 

*  An  objection  to  soft  materidl  for  jointing  is  that  it  is  boreahle  by 
worms  or  the  roots  of  trees  ;  in  some  cases  the  latter  have  completely 
filled  up  the  pipe.    In  my  practice  I  use  Roman  cement  for  jointing. 

t  If  at  all  possible  no  drain-pipes  should  be  laid  down  in  the  interior 
of  a  house.  Where  drain-pipes  must  pass  throngh  a  house,  some  sup- 
port the  use  of  sufficiently  strong  iron  pipes,  the  joints  of  which  may- 
be run  with  lead,  while  special  eyes  could  be  put  in,  say  every  eight 
feet  or  so,  to  serve  as  access  openings ;  but  for  those  who  preter  the 
fire-clav  pipe  the  improved  pipe  with  rest,  and  with  longitudinal  access- 
openings  at  suitable  distances,  shown  in  Fig.  286a,  or  Fig.  286b,  may 
bo  used,  and  the  pipes  laid  upon  and  surrounded  by  concrete. 
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which  aUows  the  hand  or  tool  to  be  got  in  under  the  pint 
and  front  of  faucet,  and  so  while  easily  putting  m  the 
necessary  cement  at  the  bottom  to  also  wipe  oft  the 
surplus  properly  to  the  edge  of  the  faucet  and  so  make 
a  tight  joint.  This  is  found  especially  useful  when  the 
dram-pipes  are  laid  upon  either  a  stone,  cement,  or 
concrete  bed.  Further,  where  the  drain-pipe  is  to  be 
cemented  or  concreted  either  half-way  up  or  all  over, 
the  style  of  the  flat  sole  or  rest  allows  this  to  be  easily 
and  well  done.    See  other  style  of  the  pipe.  Fig.  286b. 

Ao-ain  in  laying  down  drain-pipes  I  oiten  wished  to 
be  able  to  look  along  the  inside  of  the  pipes  before  they 
were  covered  in  to  see  if  they  were  all  clear  inside,  but 
with  the  ordinary  pipes  below  9  in.  diameter,  although 
the  usual  round  eyes  the  full  size  of  the  pipe  might  be 
put  in,  they  were  too  small  to  let  the  head  m,  conse- 
quently to  get  over  this  objection,  while  patenting  the 
above  pipe  with  the  flat  raised  sole  or  feet,  I  at  the 
same  time  introduced  and  patented  a  longitudinal  access 
openino-,  with  longitudinal  movable  lid,  which  open- 
ing, while  being  the  full  breadth  of  the  pipe  at  least,  is 
made  two  or  more  times  as  long,  and  so  allows  the  head 
to  be  got  easily  in  to  look  along  the  inside  of  the  pipe ; 
a  lighted  candle  being  held  down  at  another  opening 
or  down  the  cleansing  eye  of  my  disconnecting  trap, 
the  state  of  the  interior  of  the  pipe  can  be  easily  seen. 

Should  it  be  necessary  to  put  in  a  rod  or  long  cane 
to  clear  the  pipe  such  can  be  far  more  easily  put  m 
into  a  longitudinal  opening  18  inches  or  more  long 
than  into  a  round  hole  only  about  6  inches  diameter. 

Fio-s.  286a  and  286b  give  longitudinal  and  cross 
vertical  sections  of  these  improved  pipes,  which  are 
supplied  by  Messrs.  J.  and  M.  Craig,  of  Kilmarnock, 
the  makers  of  my  traps,  who  are  the  sole  manufacturers, 
but  they  have  a  number  of  agents  and  depots  through- 
out the  kingdom  so  as  to  supply  them  r<^adily.  ihey 
received  award  of  merit  at  the  International  Medical 
and  Sanitary  Exhibition,  London,  1881,  and  from  the 
Sanitary  Institute  of  Great  Britain,  &c.* 

»  These  pipes  have  been  used  inter  ««a  by  mysolf  in  work  done 
for  Messrs.  OampbeU  Douglas  and  Sellars,  Architects,  Glasgow,  as  at 
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A,  B,  and  D  are  views  of  the  attached  flat  sole,  which 
may  extend  along  the  pipe  any  length,  c  is  a  movable 
tiat  sole  block,  which  may  be  used  when  the  attached 
block  IS  short,  as  shown  at  a.  e  is  the  iron  lid  for  the 
opening  which,  in  its  place,  may  be  made  tight  either 


Fig.  286a. 

with  lime  or  Roman  cement,  as  most  suitable.  "When 
the  pipe  is  not  to  be  concreted  below  it,  the  earth  is 
simply  packed  in  under  and  around  the  pipe. 


Fig.  2S6b- 

In  Fig.  286b  two  long  ribs  a  a  are  used  instead  of 
the  solid  block.  When  wished  and  for  greater  strength, 
the  space  H  between  the  ribs  may  be  filled  with  Port- 
land cement  before  laying.  This  is  an  extra  strong 
drain-pipe,  and  very  useful  for  laying  on  earth  or  soft 
ground. 

Ach-na-Cloich  on  Lock  Etive,  and  for  Mr.  John  Honej^an,  F.E.I.B.  A., 
at  Craigton  Castle,  Stirlingshire  ;  likewise  for  Prof.  James  Thomson, 
F.R.S.,  Glasgow.  They  are  also  put  in  hy  Messrs.  Watt  and  Wilson, 
■with  consent  of  the  Architect,  at  the  new  Central  Railway  Station, 
Glasgow.  Mr.  Thomas  Watson,  Architect,  Glasgow,  is  using  them 
for  the  drainage  of  new  Board  Schools,  and  so  at  many  other  places. 
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Figs.  287  and  288  are  vertical  sections  of  square 


Pi<?.  288. 


Fig.  287. 

fire-clay  blocks  suitable  for  either  iron  gratings  or  plates 
to  be  set  into.  The  former  is  intended  for  level  ground, 
or  for  asphalt  or  cement ;  the  latter  for  gravel  or 
grass.  Fig.  288a  is  vertical  section  of  square  iron 
box  frame  which  I  often  use  in  place  of  the  fire-clay 
blocks ;  the  margin  outside  of  the  grating  being  much 
less  it  looks  neater.  Fig.  289  is  one  of  my  square  slop- 
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Fig.  289. 


stones  made  of  fire-clay,  1  ft.  6  in.  across.  It  has  a  pro- 
jection or  pap  at  the  bottom,  to  fit  into  the  pipe,  so  as 
to  prevent  soakage  of  the  ground.  Fig.  290  is  horizontal 
plan  of  one  of  the  strong  cast-iron  gratings  referred 
to  at  page  202  (and  also  shown  in  Figs.  287  to  291), 
tlie  size  in  this  case  being  taken  as  10  in.  (See  p.  303.) 
A  very  common  practice  exists  regarding  the  drain- 


Fig.  29o.  Fig.  291. 

age  of  wash-houses — which  I  beg  to  condemn  very 
strongly,  especially  where  the  wash-house  is  within  the 
walls  of  the  building.  I  allude  to  the  use  of  those  iron 
"  bell  traps  "  with  the  movable  covers.  They  readily 
choke  up,  and  so  the  cover  is  taken  oflF,  or  lifted,  to 
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cleanse  them  out,  when  up  comes  a  rush  of  sewage  ^aa 
from  the  drain  and  passes  up  through  the  house.  The 
covers  are  also  often  left  off.  None  such  should  be  put 
in,  but,  instead,  a  4-in.  fire-clay  siphon-trap  (the  same 
shape  as  the  plumber's  lead  one),  with  an  iron  grating, 
and  slop-stone  above  it,  as  shown  in  Fig.  291,  which 
combination  I  have  termed  "The  Anti-Bell  Trap." 

Fig.  283a  shows  vertical  section  of  a  No.  2  Buchan's 
disconnecting  trap  placed  inside  a  single  manhole.  I 
have  done  so  as  occasion  needed  for  a  number  ot  j^ears 
back.  I  have  likewise  used  two  manholes,  as  shown 
in  Fig.  292,  viz.  one  on  the  house  side  of  the  main 
trap  and  one  on  the  sewer  side  of  the  trap.  In  this 
case  the  new  access  pipe  shown  in  Fig.  286a  was  also 
introduced,  the  pipe  on  house  side  of  trap  having  the 
access  opening  without  the  lid  as  seen  at  b.  Fig.  292, 
so  that  in  this  case  the  access  opening  acts  as  the  fresh 
air  inlet  to  the  drain  as  per  the  arrow  t.  The  access 
opening  beyond  the  trap  has  the  lid  on  and  cemented 
down  as  shown  at  h,  but  when  desired  the  lid  may  be 
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Fig.  292. 


lifted  to  examine  or  clear  the  drain.  The  lids  as  sent 
out  at  first  were  of  fire  clay,  but  purchasers  should 
insist  on  iron  lids  as  being  stronger.  If  it  is  wished 
to  ventilate  the  sewer  side  of  the  drain  this  may  be  done 


GENEKAL   DKAINAGE  AND  \'EJSTILATION.  253 


at  tte  branch  or  eye  d  ;  and  as  stated  at  Fig.  283a,  if  it 
is  not  wished  to  have  an  inlet  grating  right  over  man- 
hole ,Ts  atL,  it  may  be  placed  at  any  convenient  distance 
and  an  air  pipe  led  to  s  on  a  similar  principle  to  Fig.  293. 

At  one  large  mansion-house  in  Stirlingshire  ("  Craig- 
ton,"  near  Fintry),  where  Fig.  292  style  of  fitting  in 
the  ))iain  traj)  has  been  adopted  (in  this  case  the  trap  is 
a  nine-inch  one),  there  are  other  fifty  disconnecting 
ventilating  traps  on  the  branch  drains,  viz.  4  in.  and 
6  in.,  No.  2,  so  that  supposing  the  trap  c  from  any 
cause  failed  to  lock  olf  the  sewer  gas  from  the  drain  a, 
each  branch  trap  would  still  act  as  a  barrier  to  it  get- 
ting into  the  house  pipes.  The  air  which  enters  at  L 
and  B  after  traversing  the  drain  a  goes  up  a  special 
strong  iron  ventilating  shaft  carried  above  the  roof 
and  surmounted  by  one  of  my  10-in.  Induced-Current 
Fixed  Ventilators.  The  pipes  were  laid  on  a  bed  of 
concrete  and  after  being  jointed  with  cement  were  con- 
creted half-way  up,  but  any  portion  of  drain  passing 
inside  any  enclosure  was  concreted  all  over.  All  the 
traps  were  concreted  to  prevent  leakage.  The  holes  in 
walls  through  which  either  drain-pipes,  or  soil  ov 
waste-pipes,  &c.,  passed  were  all  made  good  with 
cement.*  The  work  was  done  to  order  of  Mr.  John 
Honevman,  F.R.LB.A.,  Glasgow. 

Fig.  293  shows  a  modification  of  the  fresh-air  inlet  to 
the  ventilating  trap  when 
said  trap  is  too  near  a 
door.  It  is  also  useful  in 
preventing  children  drop- 
ping pieces  of  wood,  &c., 
into  the  trap.  In  this  case 
a  branch  pipe,  c,  is  put  in 
above  the  trap,  and  a  pipe, 
D,  joined  to  it  and  turned 
in  "any  direction  as  most  suitable,  b  is  the  iron  grating 
for  admitting  fresh  air,  while  the  top  of  the  trap  is  in  this 

*  This  is  fin  important  point  not  only  in  orJpr  to  prevent  any  gases 
or  bad  air  getting  into  the  houses  alonf;  ihe  outside  of  the  pipes,  but  also 
to  keep  out  rats  or  other  vormin,  should  such  visit  the  neighbourhood. 


Fig.  293. 
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case  covered  by  an  iron  plate,  A.  The  grating,  b,  may 
also  be  set  in  plumb  in  face  of  a  wall.  In  laying  down 
drains  it  is  well  to  be  able  to  give  tbem  sufficient 
fall;  an  inclination  of  1  inch  to  the  yard  serves 
pretty  well,  especially  if  the  pipes  are  smooth  inside 
and  laid  regularly,  and  all  the  joints  well  cleaned 
out  m  the  inside  with  a  scraper.  This  scraper — which 
may  only  be  a  half-circled  piece  of  wood,  about  1  in. 
thick,  with  a  handle  attached  about  3  ft.  long  or  so  to 
suit  the  length  of  the  pipe— must  be  so  made  as  that 
its  edge  will  not  sink  into  the  joint  when  being  drawn 
across  it.  In  some  cases  the  sewer  is  so  high  that  only 
a  fall  of  1  in.  to  the  three  yards  or  so  can  be  given  ;  in 
this  latter  case  there  is  all  the  more  necessity  for  first- 
class  workmanship. 

It  is  a  good  thing  for  the  drains  to  flush  them  occa- 
sionally. Even  where  there  is  plenty  of  water  many 
people  who  use  water-closets,  young  females  especially, 
are  either  so  thoughtless — I  will  not  say  lazy — or  afraid 
of  the  noise  of  the  water  running,  that  the  soil  is  often 
several  days  in  its  passage  from  the  water-closet  to  a 
few  yards  along  the  drain.  I  have  often  had  to  find 
fault  with  house  servants  and  warehouse  girls  about 
this,  as  it  does  not  give  the  water-closets  fair  play, 
while  it  turns  the  drain  into  a  sewage-gas  retort. 

In  examining  the  drainage  of  houses  the  smoke-test 
— with  smoke-blowing  machine,  introduced  by  me 
about  twelve  years  ago — when  properly  applied  is  very 
useful,  and  saves  much  time  and  expense.  By  it  we 
have  the  senses  of  both  smell  and  sight  to  go  by.  It  is 
now  referred  to  by  the  judges  in  our  law  courts  as  the 
proper  test  to  be  used  in  examining  the  drainage  of 
houses,  &c. 

It  is  a  very  useful  thing  for  the  proprietors  of  houses 
and  buildings  to  possess  a  plan  of  the  drains.  INIany  a 
pound  would  often  be  saved  if  a  correct  plan  were 
forthcoming  when  wanted.  Even  when  the  work  has 
been  well  done  at  first,  inspection  of  the  drains,  &c., 
at  intervals — say  once  a  year — is  to  be  highly  recom- 
mended as  a  precautionary  measure.    When  the  work 
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has  been  executed  upon  some  of  the  improved  plans 
herein  described  this  inspection  will  be  more  easy.* 

Between  the  house  and  the  sewer  a  trap  should 
always  be  put  in  when  the  drain  is  being  laid^  in  order 
to  keep  back  rats  and  sewer  gas.f  When  this  is  not 
done  at  first,  and  the  rats  once  get  a  footing  in  the 
house,  it  is  often  a  difficult  matter  to  get  rid  of  them. 
Some  try  poisoning,  but  the  stench  that  arises  from  ofi 
the  dead  carcases  hid  away  under  the  flooring  or  at 
the  back  of  the  plaster,  is  rather  a  dear  price  to  pay  for 
that  experiment.  I  was  perfectly  astonished  to  be 
told  lately — end  of  1878 — that  in  a  certain  institution 
where  the  drainage  was  newly  altered,  there  was  no 
trap  put  on  between  the  building  and  the  sewer  in 
street,  but  instead  the  drain  was  carried  right  through 
the  building  and  a  trap  or  traps  put  on  at  the  back  of 
the  building  !    Supervision  was  surely  needed  here. 

I  have  no  hesitation  in  asserting  that  the  inhabitants 
of  our  large  towns  and  cities  sufi:'er  far  more  from  the 
evil  efl"ects  of  sewage  and  other  gasses  and  impurities 
polluting  the  air,  both  inside  and  outside  of  their  houses, 
than  is  generally  understood.  J 

*  Some  of  my  own  customers  are  now  ha-vino-  this  done;  e.g.,  Mr. 
Fraser,  of  2,  Crown  Gardens,  has  had  his  drains  tested  for  several 
years  now,  before  coming  home  from  the  coast.  If  anything  wrong  it 
was  sorted  ;  if  nothing,  it  is  satisfactory  to  know  that. 

f  This  has  often  been  omitted  even  in  cases  where  it  would  hardly  be 
believed  such  was  the  case;  c.<j.,  atthe  ncwUniversity  of  Gla'^gow, built 
about  seventeen  years  ago,  no  traps  existed  on  the  drains  between  the 
houses  and  the  sewer  until  IS^ovember,  1S77,  when  I  put  in  between 
thirty  and  forty  of  my  disconnecting  ventilating  drain-traps.  One  of 
the  inmates  of  Professor  Gairdner's  house  felt  the  effects  of  the  sewer 
air  blowing  into  the  house  for  several  nights — the  family  having  newly 
come  to  reside  there — which  led  to  an  examination.  The  immediate 
cause  of  complaint  was  siphon  action,  a  closet  near  by  when  let  off 
emptying  the  siphon-trap  of  the  bath  owing  to  improper  ventilation. 

\  A  most  important  pajior  in  connection  with  this  subject  was  read 
before  the  Philosophical  Society  of  Glasgow,  in  December,  1877,  by 
Dr.  James  B.  Russell,  Medical  OIEccr  of  licalth,  Glasgow,  entitled 
"  On  the  Comparative  Prevalence  of  Filth-diseases  in  Town  and 
Country,"  from  which  we  draw  the  welcome  intelligence  for  dwellers 
in  towns  that  if  the  drainage  and  water  supply  of  towns  arc  properly 
carried  out,  and  as  with  proper  intelligent  supervision  they  easily 
might  be,  then  the  disease  and  death-rate  would  fall  very  much.  Even 
with  all  its  drawbacks,  Dr.  Eussell  s^.ys,  "  that  in  regard  to  diptheria, 
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In  the  opening  lecture  of  a  series  of  "  Lectures  on 
Public  Health,"*  delivered  in  Grlasgow  in  November 
and  December,  1878,  under  the  auspices  of  the  Lord 
Provost  and  Magistrates,  by  Drs.  J.  B,  Russell  and 
Wm.  "Wallace,  the  former,  when  describing  the  effects 
of  "  Density  of  Population  in  relation  to  Death-rate  " 
(see  pp.  23  to  32  of  lecture  as  published),  shows  that 
in  a  large  and  densely  populated  city  such  as  Glasgow, 
three  people  die  from  pulmonary  diseases  for  every 
single  death  from  the  same  cause  in  the  rural  and  less 
densely  populated  districts ;  this  great  difference  in 
tbe  death-rate  being  due  to  the  bad  effect  of  breathing 
impure  air.f  Bad  air  has  also,  whether  directly  or  in- 
directly, a  deleterious  effect  upon  the  digestive  organs. 

In  a  very  interesting  paper  upon  "  Air  and  Water 
in  relation  to  Public  Health,"  read  before  the  Philo- 
sophical Society  of  Grlasgow,  in  Feb.  1875,  Dr.  Wil- 
liam Wallace,  F.Il.S.E.,F.C.S.,  says  :— "  The  evil  effects 
of  breathing  impure  air — that  is,  air  containing  an 
abnormal  quantity  of  carbonic  acid,  attended  with  a 
diminished  quantity  of  oxygen  J — are  due  primarily  to 
an  imperfect  oxidation  of  the  blood.  This  if  con- 
tinued long  enough,  produces  a  congested  condition  of 
the  lungs,  and  often  gives  rise  to  various  forms  of 
disease  of  the  respiratory  organs."  See  also  "  Parkes' 
Hygiene,"  fifth  ed.  1878,  in  connection  with  this  sub- 
ject, likewise  the  writings  of  Dr.  Angus  Smith.    I  may 

enteric  fever,  and  cholera,  a  citizen  of  Glasgow  runs  mucli  less  risk  of 
dying  of  these  diseases  than  an  inhabitant  of  Caithness  or  Aberdeen- 
shire, or  almost  any  other  rural  district  in  Scotland  you  choose  to 
name  ! "  It  seems  from  this  that  Nature  -will  have  it  so  that  iilth,  even 
although  mixed  up  and  flavoured  with  the  most  stolid  sanctimoniousness, 
will  yet  produce  disease  and  premature  death.  East-days  and  prayers 
— with  work  undone  and  duties  disregarded— being  as  much  "  vain 
oblations  "  now  as  they  were  two  thousand  years  ago. 

*  I  am  glad  to  he  able  to  state  that  the  Glasgow  authorities  have 
published  these  important  lectiires  in  book  form,  including  large 
diagrams,  at  the  low  price  of  one  shilling.  They  may  be  had  from 
Mr.  James  Maclehose,  61,  St.  Vincent  Street,  Glasgow. 

t  Is  this  our  nineteenth-century  tribute  to  the  worship  of  Mammon 

or  Moloch  ?  .  , ,  . 

%  The  Black  Hole  at  Calcutta  proved  how  quickly  in  some  cases 
under  these  conditions  impure  air  could  even  kill. 
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here  hint  at  the  value  of  personal  cleanliness — especially 
the  frequent  washing  of  the  hands — as  a  health  pro- 
moter, and  also  as  a  safeg-uard  against  contagion,  espe- 
cially to  plumbers,  nurses,  and  servants,  or  to  any  oi 
all  -who  handle  the  sick  or  what  comes  from  them. 

Among  bad  sanitary  arrangements,  a  sewage-polluted 
water  supply  is  a  very  dangerous  and  far  too  common 
cause  of  disease,  and  is  to  be  held  accountable  for  a  large 
proportion  of  the  deaths  from  preventible  diseases.  At 
pp.  350  und  351  of  the  Sanitary  Record  (London)  for 
May  30th,  1879,  will  be  found  a  summary  compiled  by 
Mr."  Ernest  Hart  from  government  official  documents, 
which  gives  valuable  information  upon  this  point. 

The  evil  effects  therefore  producible  from  imperfect 
drainage  should  make  it  imperative  upon  our  municipal 
authorities,  and  all  concerned,  to  see  that  when  the  house 
is  building  the  house-drains  are  in  all  cases  properly  laid. 
Instead  of  this  being  done,  however,  it  would  appear  to 
be  the  rule  that  "  what  is  everybody's  business  is  no- 
body's;"! for  not  only  in  the  commoner  order  of 
houses,  but  even  in  those  of  the  higher  class,  so  far  as 
my  experience  goes,  the  character  of  the  house-drainage 
is  often  most  disgraceful,  and  the  workmanship  ex- 
tremely slovenly — joints  improperly  fitted  and  only 
half  made,  pipes  with  a  fall  the  wrong  way,_old  pipes 
stuck  in  without  faucets,  &c.,  so  that  free  exit  into  the 
house  is  allowed  to  both  sewage  water  and.  sewage  gas. 
A  great  point,  therefore,  in  this  business  is  to  see  that 

*  Since  this  -was  written,  in  1876,  considerable  progress  has  been 
made.  The  study  of  hygiene  and  museums  of  sanitary  appliances  are 
now  becoming  quite  popular.  Parkes'  Museum  of  Hygiene,  London, 
is  now  in  connection  with  the  Sanitary  Institute  of  Great  Britain. 
The  yearly  congresses  and  exhibitions  of  the  latter  do  a  great  deal  of 
good.  The  sanitary  associations  started  by  the  late  highly  respected 
Professor  Flceming  Jenkin  in  Edinburgh,  London,  and  other  cities  have 
proved  highly  useful.  The  demand  for  better  sanitary  work  in  houses 
has  led  to  a  movement  for  the  registration  of  phimbers,  inaugurated  by 
the  plumbers  themselves  at  a  national  congress  held  at  the  Inter- 
national IleaUh  E.xhibition,  in  London,  in  1884,  when  the  practical 
working  out  of  the  scheme  was  taken  up  by  the  Worshipful  Company 
of  Plumbers,  London,  and  since  then  district  councils  have  been  formed 
throughout  the  kingdom,  and  a  large  number  of  both  masters  and 
men  I'cgistered.  The  pulilic  authorities  in  various  cities  and  towns 
are  also  now  looking  strictly  after  the  drainage  of  new  buildings. 
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there  is  proper  supervision,  so  that  good  results  may  be 
secured.* 

A  gentleman,  e.g.,  may  be  looking  out  for  a  house 
for  himself  and  family.  He  espies  one  newly  erected, 
with  a  fine  frontage,  garden  before  the  door,  &c.,  and 
in  a  fashionable  locality.  Everything  is  nice  and 
fresh-looking  about  it,  so  far  as  the  eye  can  perceive, 
so  he  secures  it  and  settles  down.  All  goes  well  for 
a  time;  but  by-and-by  he  begins  to  get  fidgety,  sus- 
picious odours  are  occasionally  felt,|  some  of  the 
family  too  complain  now  and  then  of  headaches,  list- 
lessness,  &c. ;  the  kitchen-maid  comes  in  for  a  share 
of  the  blame  and  is  told  that  she  surely  doesn't  keep 
her  portion  of  the  house  quite  as  clean  as  it  might  be ; 
so  that  altogether  our  friend  is  not  so  comfortable  in 
his  new  quarters  as  he  expected.  The  summer  is 
coming  on,  however,  and  off  they  all  go  to  the  coast ; 
and  if  they  have  been  fortunate  in  their  choice  of  a 
residence  there,  all  goes  well.  The  season  ends,  how- 
ever, and  back  they  come ;  but  after  a  time  disease 
makes  its  appearance,  and,  happening  to  have  a  phy- 
sician who  likes  to  know  the  reason  why,  an  examina- 
tion is  made  as  to  its  cause,  when  the  gentleman 
discovers  that  his  fine-looking  mansion  was  in  a  fair 
way  of  proving  to  be  a  regular  whited  sepulchre,  or 
rather  a  pest-house  for  himself  and  family,  owing  to 
the  bad  manner  in  which  the  drains  had  been  laid. 
The  fault  being  discovered,  things  are  put  right,  how- 
ever, by  the  floors  being  torn  up  and  the  drains  relaid, 
&c.,  after  which  the  house  feels  more  comfortable  and 
the  general  tone  of  health  of  the  inmates  is  improved. 
But  who  was  to  blame  for  the  purgatory  that  had  to  be 

*  In  connection  with  this  the  classification  and  registration  of 
houses,  as  of  ships  at  Lloyd's,  is  an  idea  which  might  be  advanta- 
geously taken  up  either  by  the  Government  or  by  municipal  autho- 
rities. I  threw  out  some  hints  upon  the  subject  in  the  Building  Netoi 
for  February  7th,  1879,  which  were  commented  upon  in  the  public 
press.    Coa?t  houses  should  be  examined  each  spring. 

f  The  stages  of  sewage-gas  poisoning  may  be  designated  as  four, 
viz. — first,  the  odorous,  or  warning  stage  ;  second,  the  narcotic,  or 
dangerous  stage ;  third,  the  disease  stage ;  fourth  and  last,  death. 
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gone  through,  before  this  took  place  ?  Each  reader 
may  answer  that  from  his  own  point  of  view  ;  but  for 
my  part — in  a  matter  of  such  general  and  public  import- 
ance as  this,  where  the  health  of  the  community  sutl'ers, 
and  where  pounds  have  to  be  paid  out  to-day  to  repair 
what  the  shillings  that  ought  to  have  been  expended 
yesterday  would  have  prevented — I  think  the  law  and 
the  authorities  are  both  at  fault,  when  they  allow  such 
a  state  of  matters  to  exist  and  such  things  to  be  done. 

The  Government  of  the  country  has  managed  to  pre- 
vent the  selling  of  adulterated  coffee  ;  but  why  cannot 
it  do  something  more  important  still  by  preventing  the 
erection  of  badly  built  houses,  the  putting  in  of  fever- 
breeding  drains,  and  the  poisoning  of  the  atmosphere 
of  our  towns  ?  Good  houses  are  as  great  a  desideratum 
as  good  ships,  while  bad  houses,  leaky  drains,  and 
impure  air  cause  far  more  deaths  than  rotten  ships, 
only  the  work  is  done  in  a  quieter  sort  of  way. 

Perhaps  I  am  doing  wrong  in  thus  expressing  my- 
self, seeing  that  a  great  deal  of  work  is  ^-ot  through, 
things  having  to  be  done  twice  over  ;  ^jut  surely  the 
great  problem  of  the  "  struggle  for  existence  "  is  cap- 
able of  being  solved  in  a  better  and  nobler  manner 
than  this. 

I  would  here  say  something  about  ventilation. 
Fig.  294  shows  my  Patent  No.  I  Induced- Current 
Fixed  Ventilator,  for  ventilating  soil-pipes,  drains, 
sewers,  ships,  workshops,  mills,  houses,  &c.,  and  for  any 
air-exhaust  purposes,  where  the  top  of  the  ventilating 
pipe  stands  up  exposed.  Fig.  294a  shows  a  more  orna- 
mental and  consequently  more  expensive  style,  marked 
as  No.  Ic  on  my  list.  Other  styles  may  also  be  had, 
but  the  one  ordinarily  used  in  No.  1  style,  is  Fig.  294. 

Fig.  295  shows  the  No.  2  style,  with  flat  and  generally 
square  base  A,  it  is  generally  used  for  the  larger  sizes ;  it 
is  applicable  to  houses,  halls,  hospitals,  churches,  schools, 
mills,  barracks,  prisons,  billiard-rooms,  wash-houses, 
stables,  &c.,  and  is  intended  to  be  placed  upon  a  square 
wooden  frame  or  seat  B,  fixed  either  over  the  ridge  as  in 
Figa.  295  or  295a,  or  to  one  side  of  the  ridge,  but  its  base 
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upon  a  level  with,  the  top  of  the  ridge,  as  shown  in  Fig. 
295c,  so  that  the  whole  of  the  body  of  the  ventilator 
may  stand  up  above  the  ridge.  The  frame  or  seat 
when  placed  to  one  side  of  the  ridge  is  generally  so  set 
to  prevent  its  being  seen  ;  but  to  keep  the  seat  so  far 
below  the  ridge  as  that  the  ventilator  would  be  lower 


Fis.  2W. 


i('ig.  295a. 


Fig.  294a. 


than  the  ridge  would  prevent  the  wind  getting  full 
scope  to  blow  past  the  ventilator  freely,  and  so  hinder 
the  ventilator  from  working  as  well  as  it  would  do  it 
placed  higher  than  the  ridge. 

Fig  295a  shows  a  No.  2  ventilator  seated  upon  a 
rather  more  elaborate  frame  or  seat  than  ordinary 
Fig  295d  shows  how  an  architect  improved  a  JNo.  ^ 
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plain  ventilator  by  seating  it  upon  an  octagonal  frame 
and  adding  the  mouldings  b  b.  In  Fig.  295,  a  is  the 
base  of  the  ventilator,  from  4  to  6  inches  deep  accord- 
ing to  size.  This  base  slips  down  over  and  sits  upon 
the  wooden  frame  B,  the  part  B  being  protected  by 
lead  or  zinc  ;  c  is  the  lead  or  zinc  flashings  below  and 

round  the  frame  ;  d  is 
the  lead,  zinc,  or  iron, 
&c.,  ridging. 

Fig.  29 5 B  is  one  of 
my  No.  3  ventilators 
in  situ;  the  ornamental 
work  at  A  A  is  extra  to 
the  ventilator  and  is 
added  on  in  position. 

Figs.  295c  and  295g 
show  some  of  my 
other  styles,  as  does 
Fig.  295e.  The  latter 
is  here  shown  with  a 
round  base  ;  the  round 
wood  seat  standing  up 
inside  of  the  base  at 
A  A  from  4  to  9  inches 

^       or  so  higher  than  the 

S  top  of  the  cornice  b. 
"~3  The  style  mostly  in  use 
as  yet  with  flat  base 
is  Fig.  295,  the  other 
styles  being  more  ex- 

  pensive  and  no  better 

Fig.  295e.  as    regards  working 

power.  A  large  demand  has  sprung  up  for  the  more 
ornamental  styles,  however.*  . 

I  had  better  give  here  a  sketch  explammg  how  the 
No  2  and  other  styles  of  flat-bottomed  ventilators  are 
placed  in  position.  In  Fig.  296  we  have  therefore 
first  an  ordinary  slated  roof  g  g,  up  through  the  ridge 
of  which  the  ventilating  pipe  h  has  to  pass  say  7  inches 

*  While  some  arcHtects  add  their  own  outer  casings. 
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above  the  ridge  at  m.  This  allows  the  pipe  to  stand  up 
3  inches  higher  than  the  top  e  e  of  the  square  wooden 
frame,  of  which  f  f  are  two  of  the  sides  (top  and  sides 
being  made  of  wood  1  inch  thick  for  a  2  feet  diameter 
ventilator  and  less  or  more  according  to  size  for  other 
ventilators).  This  pipe  H  is  supported,  where  it  passes 
up  through  the  board 
E  E,  by  a  metal  flange 
in.  or  so  broader 
than  the  pipe,  soldered 
onbelowD.  Thewooden 
frame  e  f  being  fixed  in 
position  and  the  lead  or 
zinc  flashings  put  round 
it,  the  ventilator  A  A  is 
lifted  up  (in  Fig.  296  it 
is  shown  suspended  over 
its  seat)  and  lowered 
down  over  e  e,  f  f,  the 
width  of  the  base  B  b 
being  a  little  more  than 
that  of  the  frame  or  seat 
e  e  over  all.  The  pipe 
c  is  also  a  little  wider 
than  the  pipe  h,  so  that 
H  may  slip  up  into  c, 
the  joint  being  made 
tight  with  red  lead  and 
hemp.  The  top  of  the 
base  from  c  to  b  slopes 
a  little  down  in  order  to 
allow  the  rain  to  run  ofi" 


Fig.  295f. 


easily,  and  so  it  is  better  to  make  the  top  of  the  wood 
at  E  E  to  slope  a  little  too  to  suit.* 

L  L  is  the  ceiling  line.  At  K,  especially  when  the 
outlet  ventilating  pipe  is  metal,  I  recommend  provision 
to  be  made  to  catch  any  drops  of  condensed  vapour 
which  in  certain  states  of  the  atmosphere  may  be 
formed  in  tube.  At  J  again,  or  where  most  suitable,  a 
*  i'ig.  295p  shows  my  No.  12  ornamental  Gothic  ventilator. 
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valve  may  be  placed  to  be  worked  say  by  a  cord  and 
pulleys,  as  sometimes  too  much  air  goes  out  when  not 
wanted,  as  e.g.,  when  heating  up  an  empty  church,  &c. 
Besides  this  hand-worked  valve  j,  another  self-acting 
or  self-closing  valve  may  also  be  placed  inside  the  pipe 
H,  which  will  allow  passage  to  all  air  upwards  or  out- 
wards but  shuts  against  the  passage  of  air  downwards. 
This  self-acting  valve  is  most  useful  where  the  action 
of  chimneys  in  cold  calm  weather,  or  where  a  certain 
direction  of  the  wind,  tends  to  produce  an  inclination 
to  down-draughts.  From  entire  liability  to  down- 
draught  in  unfavourable  conditions  there  is  no  ventila- 
tor that  I  yet  know  of  free.  One  kind  will  allow 
down-draught,  even  where  there  is  wind,  more  readily 
than  another.  In  some  that  I  tested  against  my  own, 
and  which  were  asserted  to  be  entirely  free  from  down- 
draught,  I  found  this  not  to  be  true ;  but,  instead,  they 
allowed  down-draughts  far  more  than  mine,  which 
latter  were  not  warranted. 

It  is  very  amusing  to  think  of  the  vast  amount  of 
nonsense  that  has  been  promulgated  about  "  self- 
acting,"  or  more  correctly  wmt^-acting,  ventilators. 
Even  scientific  men  certified  to  the  wonders  that  could 
be  worked  in  the  ventilating  way  by  merely  clapping 
So-and-so's  ventilator  upon  the  roofs  of  the  people's 
houses  or  halls,  &c.  The  people  believed  and  bought, 
but  from  this  quarter  and  the  other  quarter  mui-murs 
arose  that  the  public  had  been  deluded,  for  Tom  swore 
he  had  got  cold  from  down-draught  in  the  theatre — 
possibly  he  shouldn't  have  been  there  !  Dick  said  he 
had  got  the  same  at  the  concert ;  but,  worse  than  all, 
his  wife  got  headache  and  rheumatism  at  the  church 
from  the  persistent  down-draught*  of  the  ventiIator_  on 
the  roof.  In  these  cases  there  were  no  self-closing 
valves  or  other  such  provision  made,  the  patent  ven- 
tilator was  supposed  to  act  as  a  charm  and  in  fact  to 
be  a  "  perfect  cure  !  "  By-and-by  people  began  to 
think  and  to  experiment,  when  it  was  discovered  that 

*  Theic  are  two  kinds  of  do-wn-drauglit  to  be  guarded  against,  viz. 
tho  blow-down  and  the  suck-down.    See  Valve-Boxes  pp.  279,  2a0. 
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a  wind-acting  ventilator  without  wind  to  work  it  waa 
at  times  something-  equivalent  to  a  steam-engine  with 
the  fire  out,  and  the  coals  done.* 

Generally  speaking  in  this  country  it  seldom  happens 
but  that  there  is  some  wind  to  act  upon  a  ventilator 
if  it  is  so  placed  as  to  feel  what  there  is.  Where  there 
are  fresh-air  inlets  upon  the  windward  side  of  a  build- 
ing the  entrance  of  fresh  air  at  these  will  help  to  cause 
the  foul  air  to  go  out  at  the  roof  ventilator,  anJ  all  the 
more  easily  in  halls  or  churches,  &c.,  where  there  are 
no  fires.  "  Tobin's  tubes  "  are  largely  used  for  fresh 
air  inlets  and  work  well,  especially  when  the  air  is  not 
too  cold.  Attempts  have  been  made  to  heat  the  incoming 
air  through  these  by  gas  and  by  hot  water,  without 
harming  the  air.  In  regard  to  the  heating  of  buildings 
I  have  had  a  preference  for  a  long  time  for  the  hot- 
water-pipe  system,  although  my  business  has  been  more 
connected  with  the  water  supply  fittings  and  the  im- 
proved drainage  of  houses,  &c.,  and  latterly  with  their 
ventilation  and  that  of  public  buildings.  Some  remarks 
follow  here  regarding  ventilation,  but  I  intend  after- 
wards to  publish  a  separate  pamphlet  on  ventilation, 
dealing  more  fully  with  the  subject. 

Eeference  has  been  made  to  the  complaints  that  had 
been  made  about  the  exhaust  ventilators  in  the  market 
not  acting  up  to  the  pretensions  of  their  vendors.  In 
1878  the  Sanitary  Institute  of  Great  Britain  off'ered  the 
Medal  of  the  Institute  to  the  best  acting  ventilator 
lent  in  to  be  tested.  To  this  invitation  Messrs.  Boyle, 
Lloyd,  and  Scott-Dunn  responded,t  but  after  testing 
iheir  ventilators  against  plain  pipes,  the  committee,  con- 
sisting of  Captain  Galton,  Mr.  William  Eassie,  C.E., 
md  Mr.  Rogers  Field,  C.E.,  reported  that  tliey  were 
iiiable  to  recommend  the  Medal  to  be  given  to"  either, 

*  A  ventilator  on  a  steaTncr  when  sailing  might  work  well  Buppos- 
:ig  no  wind,  owing  to  the  motion  of  the  vessel  but  we  can't  send  a 
louse  through  the  air  liice  a  ship  through  the  water. 

t  Messrs.  Boylo  sent  in  their  "Air-Pump"  Fixed  Ventilator; 
Lloyd's  was  also  a  fixed  one,  while  Scott-Dunn's  was  a  veering  cowl. 
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as  the  experiments  made  by  them  at  tlie  Royal  Obser- 
vatory appeared  to  show  that  the  only  use  of  the  cowls 
tested  was  to  keep  out  the  rain.    The  chairman,  Dr. 
B.  ~W.  Richardson,  in  alluding  to  the  experiments 
conducted  at  this  time,  said — "  It  turned  out  that 
many  of  the  instruments  and  apparatus  exhibited,  and 
which  had  previously  borne  a  high  reputation  for  excel- 
lence, were  found  by  the  Council  not  to  be  able  to  stand 
the  test."*    The  publication  of  this  statement  (the 
Report  will  be  found  published  inter  alia  in  the  Sani- 
tary  Record,  London,   June  7th,   1878)  fell  like  a 
thunderclap  upon  the  ears  not  only  of  the  prize-seekers, 
but  also  upon  many  of  the  general  public.  Although 
two  months  or  so  previously  I  had  in  the  Sanitary 
Record  published  that  in  my  opinion  various  ventilators 
were  puffed  up  far  above  their  real  merits,  I  was  not 
prepared  to  read  that  the  only  good  they  served  upon 
the  tops  of  pipes  was  to  act  as  umbrellas,  yet  that  virtu- 
ally seems  to  have  been  the  opinion  enunciated  by  the 
judges  of  the  Sanitary  Institute.  I  consider  this  opinion 
has  done  a  great  deal  of  good,  and  has  helped  to  bring 
out  improved  systems  of  ventilation  as  well  as  shown 
there  was  room  for  better  worhing  appliances.    At  same 
time,  however,  it  has  also  done  some  harm  by  making 
many  persons  imagine  that  wind-acting  ventilators 
were  useless  because  the  wind  as  the  motive  power  was 
inconstant ;  but  if  that  were  really  so,  what,  e.g.,  would 
be  the  use  of  sailing  vessels  ?    How  did  they  get  on 
making  the  circuit  of  the  earth,  long  before  steam- 
engines  were  invented  ?    And  even  now,  it  is  found 
in '  practice  that  sailing  vessels  are  still  serviceable — 
getting  along  pretty  well,  and  sometimes  paying  better 

*  Dr.  Eichardson  himself  had  previously  stated,  that  the  introduc- 
tion of  Boyle's  Ventilators  had  given  us  "perfect  methods  of  venti- 
lation "  His  candour  under  the  circumstances  is  therefore  all  the 
more  honourable  to  him.  Real  "  perfection  "  to  be  got  from  an  appli- 
ance with  such  a  variable  motive  power  as  the  wind  as  rather_  diflicult. 
Good  planning  in  the  arrangement  of  both  inlets  and  outlets  is  a  great 
matter,  so  that  each  may  help  the  other.  Tobin's  or  other  inlets 
without  providing  also  good  outlets  is  only  half  doing  the  work. 
Hence  the  introduction  of  my  Anti-down-draught  and  Inspection 
Valve-Boxes  shown  at  pages  279  and  280. 
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than  steamers  ;  tlie  extra  cost  of  the  macliinery  and 
coals  of  the  latter  sometimes  counteracting  their  bene- 
fits otherwise.  Which  is  the  same  with  the  water- 
power  or  otherwise  mechanically-worked  ventilating 
engines  or  appliances ;  people  grudging  the  expense  and 
attention  required.  Under  these  circumstances  there- 
fore H-ind-acting  exhaust  ventilators  ivill  continue  to  be  used, 
and  the  great  question  for  the  public  is — which  one,  at 
a  reasonable  price,  utilises  the  wind-power  best,  while 
at  the  same  time  having  a  good  or  at  least  passable 
appearance  ?  The  ignoring  or  acting  upon  some  such 
ideas  as  these  might  have  been  one  cause  of  the  different 
action  of  the  judges  at  a  number  of  the  late  exhibitions 
where  ventilating  ajDpliances  were  shown.  E.g.,  at 
Glasgow  in  1880,  at  the  International  at  London,  1881, 
and  the  Newcastle  one  in  1882,  the  wind-acting  venti- 
lators seem  to  have  been  rather  pooh-poohed.  What's 
the  use  of  them  when  there  is  no  wind  ?  At  the  Inter- 
national Health  Exhibition  at  London  in  1884,  and 
also  at  the  International  Exhibition  at  Edinburgh  in 
1886,  as  well  as  at  other  exhibitions,  the  judges  did 
give  awards  to  the  wind-acting  exhaust  ventilators,  so 
that  judges  can  differ  as  well  as  doctors.  At  the  Edin- 
burgh Exhibition,  inter  alia,  a  silver  medal — the  highest 
award  for  such — was  given  to  my  ventilators,  but  I  do 
not  remember  of  any  comparative  testing  being  made 
there.  At  the  London  1884  Exhibition  tests  were  made 
of  the  wind-acting  exhaust  ventilators,  but  they  were 
conducted  inside  a  small  room  by  blowing  air  on  them 
from  a  hand-turned  blower,  which  plan  of  testing  I 
formally  condemned  before  the  awards  were  declared, 
and  all  the  more  because  some  of  the  London  makers 
saw  the  modus  operandi  of  testing  before  sending  in  their 
ventilators,  while  I  and  other  provincial  makers  got  no 
chance  to  do  so.  Some  parties  again  sent  in  two  venti- 
lators, while  I  only  got  one  sent  in  at  the  last  moment. 
My  ventilators  got  two  medals,  however. 

As  to  whether  or  not  a  good  ventilator  is  better  than 
a  plain  open  pipe  I  think  the  experiments  made  by  Mr. 
S.  S.  IIell}'or  of  London,  and  myself  at  Glasgow,  settled 
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that  in  favour  of  the  ventilator.  ( Vide  Mr.  Hellyer's 
work  already  referred  to,  and  the  "  Transactions  of  the 
Philosophical  Society  of  Glasgow,"  April,  1879,  p.  442. 

Experimenting  in  August,  1878,  upon  an  inhabited 
house  with  ventilators  versus  a  plain  pipe,  the  following 
shows  the  comparative  amount  of  up  and  down  draughts 
in  each  in  one  minute  : — 

Boyle's  3  in.        Buchan's  4  in.  Banner's 
Plain  Pipe.         Air-Pump  I.-C.  Fixed  n„  . 

Ventilator.  Ventilator. 

Up        30  ft.  160  250  100 

Down    40  ft.  10       None,  but  wavered.  6 

The  Sanitary  Institute  of  Great  Britain  were  to  make 
a  new  series  of  experiments  with  ventilators,  but  as  yet 
I  have  not  heard  of  the  results  being  published. 

Only  experiments  with  full-sized  ventilators  m  posi- 
tion can  give  fair  play  in  judging  as  to  their  exhaust 
power  and  protection  of  the  pipe  they  are  on  from 
down-draught,  yet  the  following  experiments  with 
model  will  help  to  explain  how  a  pipe  surmounted  with 
a  ventilator  may  be  better  than  a  plain  open  pip'^. 

In  Fig.  296a  we  have  a  plain  U-shaped  pipe  open  at 
both  ends,  while  in  Fig.  296b  we  have  the  same  pipe 
surmounted  by  a  ventilator  on  one  end.  In  this  case 
by  blowing  upon  one  end  of  Fig.  296a  as  per  either 
of  the  arrows  A  or  b,  the  air  comes  out  of  the  end  b,  as 
indicated  by  the  piece  of  cotton  lying  in  the  bottom  at 
F  rising  up  in  or  out  of  the  end  b  ;  but  if  we  blow  in 
the  direction  of  the  arrows  c  or  d,  down-draught 
takes  place  and  the  cotton  is  sent  out  at  the  end  e. 
Now  try  Fig.  296b  with  the  ventilator  on,  and  we  find 
that,  no  matter  in  what  direction  the  wind  strikes 
the  ventilator,  there  is  always  an  up-current  of  air  in 
the  pipe  towards  it.  This  shows  that  a  good  ventila- 
tor may  be  made  to  serve  the  purpose  of  both  an 
umbrella  and  a  protection  so  far  against  down-draught 
as  well  as  increasing  the  up-current.*    As  to  a  suck- 

*  I  had  a  good  proof  of  this  about  three  years  ago  at  Dalmuir 
where  I  was  olecuting  some  improvements  in  the  drainage  on  account 
^iluovIZTot  gastric  fever."^  At  the  manager's  house  the  sod-pipe 
went  up  outside  a^d  was  carried  up  fuU  bore  to  act  as  a  blow-off  for 
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down  action  in  the  pipe,  especially  when  there  is  no 
wind,  I  have  referred  to  that  already. 

Mention  has  been  made  of  various  experiments 

carried  out  with  venti- 
lators,* but  so  far  as  I 
know  the  most  elabo- 
rately detailed  imhlished 
set  of  experiments  were 
those  conducted  at  great 
expense  by  Mr.  S.  8. 
Hellyer,  of  London^  and 
fully  explained  and  a 
large  amount  of  data 
given  in  his  work,  The 
Plumber  and  Sanitary 
Houses,"  published  by 
B.  T.  Batsford,  52,  High 
Holborn,  London. 

As  the  result  of  all 
the  various  trials  he 
made  with  the  principal 
ventilators  or  cowls  in 
the  market,  he  says  : — 
"Taking  all  the  tests 
into  consideration  the 
palm  of  victory  must 
be  given  to  Mr.  Bu- 
chan's."  In  two  series 
of  testing  matches  his  tables  show  that  in 
twenty-one   hours  my  new  Induced-Current  Fixed 

tlie  drain,  but  -without  any  ventilator  at  first.  Instead  of  acting  then 
as  an  outlet  it  acted  as  an  inlet,  to  the  annoyance  of  the  manager 
when  he  passed  the  intended  air-inlet  grating  on  the  ground.  I  then 
put  on  one  of  my  9-inch  Induced  Current  Fixed  Ventilators  upon  the 
top  of  the  soil-pipe  and  the  air  current  went  as  desired  and  the 
manager's  complaint  ceased.  Several  months  after  Mr.  James  Deas, 
C.E.,  engineer  to.  the  Clyde  Trust,  examined  the  work,  and  certified 
that  all  was  satisfactory ;  while  several  years  after  he  told  me  that 
everything  was  still  iu  good  working  order  and  they  had  had  no 
fever  in  any  of  their  houses  since  I  had  sorted  the  drainage  in  1879. 

*  To  see  which  had  the  strongest  exhaust  power  and  was  least 
liahle  to  down  draught. 


Fig  295g. 
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Yentilator  excelled  all  tlie  otliers— whether  fixed,  veer- 
ing, or  rotating— by  about  94,000  feet.  To  certain 
interested  parties  who  afiected  to  disbelieve  his  data  as 
published,  Mr.  Hellyer  offered  to  repeat  his  experiments 
in  their  presence,  but,  although  the  proof  o'  the  pud- 
din'  is  said  to  be  the  preein'  o't,  they  did  not  care  to 
taste.  Some  of  those  tested  were  larger  and  much 
more  expensive  than  mine. 

Fig.  297  is  new  cross  section  of  Figs.  294  and  295. 
There  were  a  number  of  various  styles  of  fixed  venti- 
lators in  use  long  before  this,  as  e.g.,  Kite's  with 
vertical  angular  plates  in  1846,  Wilson's  and  Finlay's 


a  few  years  after  that,  and  Boyle's  in  1872,  formed  of  a 
series  of  vertical  plates.  Each  has  its  own  peculiarities, 
Boyle's  to  my  mind  being  the  most  expensive  and 
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elaborate,  althougli  not  the  best  working,  so  far  as  1 
can  judge  by  experiments  and  data  published. 

The  late  Mr.  Robert  Boyle,  the  inventor  of  the  "  air- 
pump  "  ventilator,  took  great  Interest  in  the  subject  of 
ventilation.  I  had  a  visit  from  him  in  my  own  house 
in  1878,  to  see  some  experiments  made  with  his  own 
ventilator,  in  regard  to  its  liability  to  down-draught. 
These  experiments  were  published  and  explained  at 
the  time  in  the  Sanitmy  Record  {honion)  for  April  5th, 
1878,  but  as  Mr.  Boyle's  experiments  with  me  were 
made,  so  the  firm  said,  "without  our  knowledge  and 
sanction,"  and  when  he  was  not  "  an  acting  member 
of  the  firm,"*  the  experiments  did  not  lead,  as  I  wished 
them,  to  further  experiments  with  if  possible  improved 
construction  of  this  ventilator.  I  was  therefore  forced, 
in  order  to  get  the  style  and  improvements  I  aimed  at, 
to  go  on  with  my  own  "  Induced-Current "  Fixed 
Ventilator  as  an  advance  upon  all  that  had  preceded  it. 
Inter  alia,  I  wished  Messrs.  Boyle  to  supply  me  with 
their  "  air-pump  "  ventilator  only  9-inch  diameter  in 
the  body  in  place  of  12-inch,  for  a  4-inch  pipe,  as  in 
many  cases  I  judged  the  12-inch  to  be  too  large,  and 
therefore  an  eyesore  as  well  as  an  unnecessary  expense. 
I  could  not  get  this  from  them,  and  therefore  designed 
a  ventilator  to  suit  my  own  ideas  with  the  result  that 
Mr.  S.  S.  Hellyer  published  that  my  9-inch  one  at  25s. 
upon  a  4-inch  pipe  excelled  Boyle's  12-inch  42s.  one 
by  11,772  feet  in  two  hours,  and  again  by  976  feet  in 
twenty  minutes.  And  with  both  on  a  U-shaped  pipe 
pulling  against  each  other,  my  small  one  in  two  hours 
pulled  2,468  feet  down  through  the  12-inch  "air- 
pump  !  " 

I  observed  it  stated  lately  that  Boyle's  was  the  first 
round  fixed  ventilator.  I  think  that  statement  a  mis- 
take, as  Finlay's,  about  ten  years  before  Boyle's, 

*  At  the  time  I  failed  to  see  what  it  mattered  to  scientific  or  prac- 
tical experimentation  whether  or  not  Mr.  Boyle  had  the  "  sanction  " 
of  his  old  firm  to  experiment.  Had  the  experiments  turned  out  suc- 
cessful no  doubt  the  /rm  would  then  have  been  glad  enough  to  hear 
all  about  them,  and  appropriate  the  honours.  I  think  the  "  firm 
made  a  mistake  in  objecting. 
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was  round  in  section.  I  here  show  sections  of  Wilson's 
hexao-onal  one  about  1856,  Finlay's  round  one  about 
ISGOfand  Boyle's  1872.  I  think  the  round  ones  allow 
the  wind  to  embrace  them  too  much,  and  so  in  my  own 
one,  as  per  Fig.  297,  I  have  striven  to  give  rather  a 


Fig.  297c.  Fig.  297d.  Fig.  297e. 


square  character  to  its  section  in  order  to  allow  the 
wind  to  flow  readily  past  each  side,  and  so  discourage 
the  encircling  tendency.* 

Figs.  297a  and  297b  are  vertical  sections  of  my 
patent  glycerine-jointed  veering  cowl ;  but  as  my  fixed 
ventilator  acts  better,  I  do  not  care  about  these  or  any 
other  movable  wind-acting  exhaust  ventilator. 

Some  further  remarks  upon  wind-acting  exhaust 
ventilators,  and  their  application,  will  be  found  at  page 
278.  As  to  entering  upon  the  subject  of  si/sfemsf  of 
ventilation  I  cannot  do  so  fully  here,  but  I  may  refer 
to  the  successful  ventilation  of  apartments  without  any 
special  exhaust  appliance  by  utilising  the  chimney 
already  there  as  the  outlet.  The  plan  I  refer  to  was 
first  shown  to  me  by  Councillor  W.  R.  W.  Smith,  of 
Glasgow,  in  last  decade,  but  whether  he  or  Lord 
Kinnaird  first  suggested  it  I  do  not  know.    It  was 

*  Boyle's  ia  shown  with  four  divisions  in  centre.  I  experimented 
with  these  in  mine  and  considered  them  a  useless  waste  of  metal  and 
money,  at  least  for  c.chausl  purposes. 

t  A  good  system  with  inferior  appliances  may  be  made  to  give  a 
more  satisfactory  result  than  a  bad  system  with  better  appliances  ;  but 
iho  best  result,  of  course,  is  attained  by  having  both  the  system  and 
the  appliances  as  good  as  possible,  and  this  docs  not  necessarily 
mean  the  most  expensive.  I  have  come  across  some  very  expensive 
and  pretentious  failures  where  the  best  working  appliance  was  the 
tongue  of  the  vendor. 
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published  from  the  latter  in  the  Building  News  for 
November  8th,  1872.*  It  consisted  in  his  plan  of 
bringing  down  a  pipe  from  near  the  ceiling  to  above  the 
chimney-piece,  _  where  the  pipe  bent  inwards  to  the 
vent.  Mr.  Smith's  plan  was  to  bring  it  down  below 
the  chimney-piece  and  then  in ;  but  as  in  both  these 
cases,  if  there  was  a  down-draught  and  a  register  grate 
in  use  there,  the  smoke  could  get  up  the  ventilating-pipe 
and  mark  the  ceiling,  I,  therefore,  in  those  fitted  up 
by  me,  carry  the  pipe  down  to  within  a  foot  or  so  of  the 
floor,  so  as  to  prevent  any  smoke  getting  into  the  pipe. 
I  have  used  this  plan  for  rooms,  which  it  ventUates  very 
well,  especially  if  a  fire  is  on,t  carrying  off  the  heated 
air  from  the  gas,  &c.  I  have  also  used  it  for  laundries 
with  stoves,  &c.,  the  effect  being  that  the  laundry  is 
made  much  more  comfortable  and  healthy  for  the 
servant  to  work  in,  while  the  clothes  dry  in  half  the 
time  and  better  than  before  the  pipe  went  in. 

I  here,  in  Fig.  297f,  give  a  sketch  of  one  end  of  the 
apartment,  showing  position  of  fireplace  and  the  outlet 
ventilating-pipe  c.  This  pipe  c  is  generally  flat — say 
9  inch  X  2  inch,  or  thereby.  Sometimes  it  is  put  in  out- 
side the  plaster,  again  out  of  sight  at  the  back  of  the 
plaster.  The  plan  does  best  where  there  is  a  good 
going  large  clear  vent.  A  valve-box  may  be  put 
in  at  D.J    Fresh  air  may  be  admitted  into  the  room 

*  Messrs.  Jas  Combe  &  Sons,  Glasgow,  claim  it  for  twenty-five 
years  back.    Mr.  Hoey,  Glasgow,  is  another  claimant. 

t  The  plan  is  not  suitable  for  open  fireplaces.  An  interesting 
paper,  with  diagrams,  upon  this  subject  was  read  to  the  Philosophical 
Society  of  Glasgow,  on  March  31st,  1880,  by  Mr.  H.  K.  Bronihead, 
A.E.I. B.A.,  and  published  in  the  "  Transactions."  Some  of  my  own 
remarks  upon  House  Drainage  and  Ventilation  will  be  found  in  the 
"  Transactions,"  under  dates  March  and  April,  1879. 

X  This  plan  will  work  all  the  better,  and  more  air  may  be  carried 
off  by  the  pipe  c  if  there  is  a  valve-damper,  or  door,  upon  the  smoke 
outlet  of  the  grate,  which  can  be  opened  or  closed  as  far  as  necessary 
to  permit  the  smoke  to  get  free  exit  and  no  more.  Finlay's  sliding- 
valve  upon  register  grates  is  a  good  one  for  this  purpose,  while  a 
screw  handle,  like  a  water  crane,  with  suitable  attachment  at  top  of 
grate,  would  be  a  great  improvement  upon  the  present  common  style 
of  smoke-door,  which  opens  or  shuts  b)'  jumps  of  a  couple  of  inches  at 
a  time,  or  perhaps  only  stands  at  the  shut  or  open,  and  to  regulate 
which  the  hand  or  arm  has  to  be  put  up  the  chimney.    I  am  arranging 
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either  at  window  between  the  sashes  as  at  E,*  which 
is  often  termed  Dr.  Hinckes  Bird's  style,  a  slip  of  wood 
as  at  G,  about  3  inches  deep,  being  put  in  along  top  of 
window  to  prevent  air  getting  in  there,  or  it  may  come 
in  through  one  or  more  Tobin's  tubes  as  at  e.  Again, 
instead  of  the  fresh  air  coming  in  directly  from  the 
outside  into  the  room  or  apartment,  it  may  come  in 


Fig.  297f. 


from  the  lobby  through  Tobin's  tubes.  A  Tobin's  tube 
fixed  up  at  the  back  of  the  door  makes  a  good  fresh-air 
inlet.  When  Tobin's  tubes  communicate  directly  with 
the  outer  air  complaints  are  often  made  in  cold  weather 
of  the  incoming  air  being  too  cold.f 

■with  Messrs.  John  Finlay  &  Co.,  Renfield  Street,  Glasgow,  as  to 
supplying  .such  a  valve-regulator  on  the  grate  as  I  refer  to. 

*  A  muslin  or  wire  gauze  screen  to  keep  out  smoke  and  dust  would 
be  useful  hero  if  attended  to  and  cleaned  occasionally. 

f  Reducing  the  amount  of  air  let  in  sometimes  stops  the  complaint. 
In  other  cases  heating  the  air  is  the  euro.  Various  plans  of  doing  so 
are  in  use ;  one  plan  "is  hy  the  u.sc  of  gas  heaters,  which  sometimi  s 
answer  the  piirposc  whore  there  is  a  good-going  vent  or  chimney 
handy  into  which  a  pipe  can  bo  led  to  carry  off  the  bad  air  produced 
by  the  gas.  Other  plans  are  by  the  use  of  hot  water  pipes  or  hot  water 
"radiators."  For  offices,  and  in  some  cases  for  rooms,  many  now  use 
gas  stoves  in  the  fire-places.  In  those  with  a  heating  air  chamber,  the 
foul  air  from  the  gas  is  led  off  by  an  outlet  near  the  bottom  of  the 
stove.    I  think  those  are  healthiest,  and  especially  for  rooms,  which 
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In  regard  to  air-supply  to  rooms  over  doors,  Professor 
James  Thomson,  of  the  University  of  Glasgow,  designed 
various  plans  of  doing  so,  and  has  had  some  of  them  in 
use  for  twenty  years  or  more.    I  show  in  Fig.  297g 


one  style  of  which  he  has  kindly  lent  me  the  drawing, 
but  the  idea  can  be  worked  out  in  various  ways,  either 
simple  or  ornamental,  as  best  suits  the  circumstances  of 
the  case,    d,  Fig.  297g,  is  on  the  outside  of  the  room, 

have  no  air  chamber,  and  in  which  the  foul  air  is  led  away  from  the 
top  of  the  stove.  Some  of  the  gas  companies  now  supply  these  stoves 
in  both  plain  and  ornamental  patterns.  Care  should  be  taken  to  see 
that  the  vent  goes  well  and  that  the  vitiated  air  from  the  gas  is  not 
blown  back  into  the  room  or  oiEce. 
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B  is  the  vertical  sliding  valve  above  which,  the  air  enters 
the  room,  c  is  a  metal  eye  by  which  the  valve  b  can  be 
raised  and  lowered,  a  is  a  balance  weight.  In  front  of 
E  is  shown  the  groove  in  which  the  valve  works,  f  is 
wooden  fixture.  Fig.  297h  is  another  style,  l  being 
outside  of  the  room  and  j  wooden  board  placed  at  an 
angle  above  the  door  inside  of  the  room.  This  style  at 
J  may  also  be  used  in  place  of  the  louvre  boards  at  L  out- 
side. The  breadth  of  board  J  may  be  18  inches  or  more, 
and  height  about  18  inches  ;  each  end  of  J  is  closed  in. 
H  is  the  valve  on  top,  which  may  be  regulated  by  a  cord 
and  pulley  k.  Instead  of  the  back  of  valve  being  as 
high  as  top  of  J,  it  may  be  fixed  or  hinged  down  at  i 
as  per  dotted  line.  The  Fig.  297g  style  was  used  about 
thirty  years  ago,  and  any  one  is  free  to  use  the  styles. 

In  admitting  fresh  air  to  any  apartment  care  must 
be  taken  that  it  is  so  admitted  as  not  to  give  the 
occupants  cold.  Too  much  of  even  a  good  thing  may 
do  evil.  There  is  a  sensible  Spanish  proverb  which  says, 
"  Beware  of  a  cold  draught  and  an  angry  donkey." 

In  the  case  of  schools  and  churches,  short  but  large 
flushings  between  the  lessons  and  sermons  when  the 
scholars  and  hearers  are  out  is  very  good,  especially 
if  done  quickly,  so  as  to  renew  the  air  without  giving 
time  for  the  walls,  &c.,  to  cool.  Amongst  my  dis- 
agreeable experiences  has  been  that  of  hearing  the 
"  vVord  of  God "  preached  in  a  stifling,  or  badly,  or 
non-ventilated  church.  Few  things  are  more  incon- 
gruous or  inappropriate. 

H,  Fig.  297f,  is  an  outlet-pipe  with  valve,  sometimes 
put  in  in  place  of  the  pipe  c  (but  it  may  be  put  in  and 
c  too),  to  work  when  there  is  no  fire  on.  It  may  deliver 
into  outer  air,  lobby,  or  vent. 

To  lessen  the  current  of  air  towards  the  fireplace  and 
help  to  keep  the  room  and  people  sitting  in  front  of  the 
fire  warmer — especially  on  ofi-side  from  fire — it  is  a 
good  plan  to  put  in  a  large  pipe  from  the  outer  air  to 
front  of  fire,  up  through  hearthstone  say,  and  have  a 
eliding  or  hit-and-miss  valve  on.  This  pipe  must  be 
put  in  so  as  to  prevent  any  danger  from  red-hot 
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cinders.  I  Lave  this  and  the  pipe  c,  Fig.  297f,  also  the 
wood  slip  G,  in  several  of  the  rooms  of  my  own  house. 
As  I  write  this,  two  gas  lights  have  been  burning  in  my 
dining-room  for  the  last  two  or  three  hours,  yet  I  find 
that,  owing  to  the  fire  being  on  and  the  pipe  c  working, 
the  atmosphere  of  the  room  feels  quite  good  even  upon 
going  out  to  the  fresh  air  and  coming  in  again,  whereas, 
with  the  valve  D  shut  and  the  pipe  c  not  working,  the 
air  of  the  room  feels  stuffy  to  me  in  half  an  ho\ir  or  so 
after  the  gas  is  lighted. 

The  style  of  outlet-ventilation  shown  in  Fig.  297f 
may  be  termed  the  aerial-siphon  system  of  ventilation, 
the  vent  being  the  long  leg  of  the  siphon  and  c  the 
short  leg ;  the  motive  power  is  got  by  the  weight  or  pres- 
sure of  the  atmosphere  upon  the  top  of  c  being  greater 
than  the  weight  of  the  warm  air  in  the  vent  from  the 
level  of  the  top  of  c  to  the  top  of  the  chimney. 

In  addition  to  having  the  rooms  of  a  house  ventilated 
per  se,  the  lobby  and  staircase  should  also  be  ventilated 
by  a  large  special  pipe  surmounted  by  a  ventilator  as 
high  as  the  ridge  (or  some  other  plan),  which  venti- 
lating-pipe  should  have  either  a  self-closing  valve  in  it 
or  one  which  can  be  closed  and  opened  when  wished. 

Referring  especially  to  the  ventilation  of  schools, 
churches,  halls,  and  other  buildings,  I  stated  several 
years  ago,  and  I  am  of  the  same  opinion  still,  that : — 
"  From  entire  liability  to  down-draught  in  unfavourable 
conditions  there  is  no  wind-acting  exhaust  ventilator 
that  I  know  of  free."  I  have  experimented  with  a 
number  asserted  to  be  quite  free  from  down-draught, 
but  they  could  not  stand  the  test.  They  often  allowed 
down-draught  badly  even  under  the  same  conditions  as 
my  own  sucked  up  pretty  well.  The  necessities  of  the 
case  drove  me,  however,  to  invent  and  introduce  some 
simple  appliance  which,  while  not  marring  the  exhaust 
power  of  the  ventilator,  or  impeding  the  outgoing  viti- 
ated air  in  any  way,  would  prevent  the  down-draughts 
so  often  complained  of,  and  which  were  alluded  to  on 
page  264.  Another  felt  want  was  some  easy  and  simple 
means  for  seeing  Jioio  the  ventilation  teas  going  on.  r 
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Both  these  important  desiderata  have  been  supplied 
by  the  introduction  of  my  patent  Self-acting  Anti-down- 
draught  and  Inspection  Valve-Boxes. 


Fig.  297j. 


I  here  give  some  diagrams  to  illustrate  their  appli- 
cation. 

Fig.  297j  shows  a  No.  2  Buchan's  patent  20-in.  or 
22-in.  Ventilator,  b,  seated  upon  a  square  wooden  frame, 
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K,  above  the  ridge  of  a  building,  and  witb  say,  12-in. 
outlet  ventilating  pipe,  l,  f,  as  for  a  small  hall,  led  up 
from,  the  top  of  the  patent  valve-box  a,  which  is  seated 
upon  a  wooden  plank  m  that  rests  upon  the  ceiling 


m1       mI  .iwi 


Fig.  297k. 


joists  as  shown,  J  being  the  ceiling.  At  c  is  shown  the 
position  of  the  self-closing  silk  valves,  which  open  with 
the  slightest  up-current  of  air,  but  shut  down  at  once 
with  the  least  temporary  attempt  at  down-draught.  D 
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shows  the  position  of  panes  of  glass — one  on  each  sida 
of  the  box — for  looking  through  to  see  how  the  valves 
work,  &c.  E  is  a  loaded  metal  valve  with  pulley  and 
cord,  G,  N,  for  closing  the  outlet  ventilator  when  the 
building  is  being  heated  up,  or  for  regulating  or  stop- 
ping the  outgoing  air  when  the  ventilator  is  drawing 
up  too  much.    The  cord  N  should  have  an  index-plate. 

In  the  diasrram  the  valve-box  A  is  shown  seated 
across  the  joists,  and  the  pipe  up  from  it  bent  to  suit 
the  valve-box  outlet,  or  to  bring  part  at  L  plumb  above 
outlet  through  the  ceiling  as  per  h,  i ;  but  where  the 
ventilator  can  be  set  a  little  farther  along  the  ridge, 
then  the  valve-box  may  be  turned  a  quarter  round, 
when  the  pipe  between  e  and  l  might  be  plumb. 

Fig.  297k  shows  a  30-iu.  No.  2  Ventilator  seated 
above  the  ridge  v  v,  and  with  the  outlet  ventilating 
pipe  F,  L,  17  inches  or  18  inches  in  diameter,  carried 
up  vertically  from  the  valve-box  to  the  ventilator.  In 
addition  to  the  air  going  away  through  r,  r,  s,  into  and 
through  the  valve- box,  additional  inlet  pipes  may  be 
connected  as  indicated  by  the  dotted  lines  at  t  and  u. 
J  J  is  the  ceiling,  n  n  are  pieces  of  wood  about  4  inches 
high  placed  on  top  of  the  ceiling  joists  for  the  wooden 
seat  Q  Q  for  the  valve-box  to  sit  on.  Corresponding 
pieces  of  wood  to  n  n  are  placed  at  each  end  of  n  n  to 
form  an  air-tight  box,  so  that  the  air  passing  in  at  R  R 
through  the  open  flower  or  openings  in  the  ceiling  can- 
not get  away  anywhere  except  up  by  the  passage  or 
opening  s  into  the  valve-box,  and  then  through  the 
pipe  F,  L,  to  the  ventilator,  b. 

In  the  case  of  roofs  open  to  the  ridge  (which  have 
no  flat  ceilin  g  or  horizontal  joists  like  Figs.  297j  and 
297k)  a  modification  of  the  valve-box — termed  the 
"  open-roof  valve-box  " — 4s  used,  and  may  be  fixed,  as 
here  sketched  at  a  a,  Fig.  297l,  a  little  below  the 
ridgo.  B  indicates  either  a  wood  board  or  two  ribs  of 
wood  for  the  valve-box  to  sit  on.  Or  instead  of  this, 
the  box  may  be  supported  by  two  bands  of  hoop-iron 
screwed  to  the  inside  of  the  roof. 

These  self-acting  valve-boxes  have  now  been  fitted 
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Fig.  297l. 


up  in  many  churches,  schools,  halls,  mills,  billiard- 
rooms,  and  other  places.  They  are  especially  useful 
for  hospitals,  in  preventing  chilis  from  down-draughts. 
Where  they  have  been  fitted  up  they  have  given  con- 
fidence  to  those  interested  in  their  working  to  keep  the 

ventilators  open 
in  all  weathers, 
whereas  without 
them  the  ventila- 
tors would  be  often 
kept  shut  when 
they  should  have 
been  open,  for  fear 
of  down-di'aught. 
Where  they  are 
fitted  in  they  also 
prevent  the  ven- 
tilators being  blamed  for  cold-air  draughts  in  a  church, 
school,  or  hall,  when  they  do  not  deserve  it. 

I  had  an  example  of  this  in  February  last,  in  a  new 
church  which  was  opened  for  service  before  the  plaster 
on  the  ceiling  was  dry.  In  this  case  the  architects  went 
up  with  me  to  the  garret  and  looked  through  the  inspec- 
tion panes  of  the  valve-boxes,  when  we  found  that  the 
ventilator  was  drawing  out  the  air  all  right  at  the  rate 
of  several  hundred  feet  a  minute.  The  cure  for  this 
complaint,  therefore,  was  to  heat  up  the  church  and 
exercise  a  little  patience  until  the  plaster  dried.  This 
prescription  had  the  desired  effect. 

Another  useful  service  these  valve-boxes  render  is  to 
prevent  the  smoke  and  soot,  often  fiying  about  roofs, 
from  getting  into  the  building  down  through  the  outlet 
ventilating  tubes. 

In  reference  to  the  cry  that  has  been  got  up  lately  in 
some  r^aarters  for  mechanical  ventilation  to  be  used 
generally  in  the  ventilation  of  schools,  churches,  and 
halls,  &c.,  I  consider  this  in  thousands  of  cases  would 
be  a  pure  waste  of  money.  It  is  not  only  more  expen- 
sive at  first,  but  it  also  means  continuous  expense  and 
attention  afterwards ;  whereas  with  the  automatic  venti- 
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lation  carried  out  as  indicated  on  pages  279  and  280,  and 
with  the  ventilators  and  pipes  of  sufficient  size,  the 
outlay  is  not  only  cheaper  at  first,  but  there  is  no  con- 
tinuous outlay  afterwards.  In  connection  with  this 
the  architect,  Mr.  Lake  Falconer,  at  the  large  public 
schools  at  Blairgowrie,  Scotland  (where  my  exhaust 
ventilators  and  valve-boxes  were  fitted  up  for  the  outlet 
ventilation  and  inlets  provided  on  the  Tobin's  tube 
system  in  April,  1886)  says,  after  two  years'  experi- 
ence, that  the  ventilation  has  been  most  satisfactory  in 
all  weathers,  and  that  they  could  not  have  had  it  better 
supposing  they  had  gone  to  the  great  expense  of  pro- 
viding mechanical  ventilation. 

Mr.  J.  Murray  Robertson,  F.R.I.B.A.,  architect, 
Dundee,  who  has  fitted  a  large  number  of  my  venti- 
lators upon  his  biiildings,  in  some  cases  with  the  valve- 
boxes,  considers  mechanical  ventilation  to  be  seldom 
necessary,  as  he  finds  few  cases  where  properly 
arranged  automatic  ventilation  is  not  sufficient. 


Fig.  297m. 


Mr.  John  Honeymoon,  F.R.I.B. A.,  also  says  :—"  I 
agree  with  you  that  in  the  vast  majority  of  cases 
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automatic  ventilation  is  best — proper  provision  being 
made  for  both,  inlet  and  outlet." 

Some  of  tlie  causes  that  have  led  to  the  cry  for  me- 
chanical ventilation  have  been  the  existence  of  schools, 
churches,  and  halls,  &c.,  without  any  means  for  venti- 
lation at  all.  In  other  cases,  what  automatic  ventilation 
there  was,  was  too  little,  and  not  properly  carried  out ; 
while  many  of  the  appliances  put  in  did  not  act  up  to 
the  pretensions  of  their  vendors.  To  use  such  premises 
as  a  reason  for  the  condemnation  of  automatic  ventila- 
tion generally  is  absurd  and  also  unfair  to  the  public. 

The  above  rough  sketch  in  vertical  section.  Fig. 
297m,  will  give  an  idea  of  some  of  the  unsatisfactory 
ways  in  which  automatic  ventilation  has  been  attempted 
to  be  carried  out.*  In  this  case  a  and  b  are  two  rooms, 
in  a  school  say,  with  outlet  ventilation  openings  in  the 
ceiling.  These  openings  have  no  pipes  connected  to 
them,  but  simply  open  into  the  garret  f,  from  or 
through  which  the  air,  intended  to  come  up  the  ceiling 
openings,  is  supposed  to  go  out  at  the  wooden  louvre 
ventilator  c  D.f  Instead  of  doing  so  as  wished,  how- 
ever, the  wind  often  blows  in  at  the  ventilator  and 
down  the  openings  in  the  ceiling,  whereupon  the 
wooden  valves  g  h  are  shut  and   the  ventilation 


Fig.  297n. 


*  Thomas  Tredgold  made  the  mistake  of  advocating  this  plan  about 
&{ty  years  ago,  and  so  has  misled  many. 

t  The  louvre  ventilators  are  generally  good  at  down-ivaughts,  and 
therefore  often  prove  a  nuisance. 
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stopped — perhaps  when  the  school  is  full  and  the  out- 
let ventilation  most  needed. 

Instead  of  the  louvre  ventilator  c  d,  another  foolish 
plan,  if  possible  worse  than  the  foregoing,  is  to  have 
two  large  openings  in  gables  facing  each  other,  as.  perE. 
A  modification  of  this  is  to  have  the  openings  on  the 
sides  of  the  roof,  as  per  j  K,  Fig  297m.  I  have  often 
seen  these  boarded  up  after  a  time  on  account  of  the 
discomfort  caused  by  down-draughts  from  them. 

Impi-ovements  upon  these  latter  have  been  brought 
out  by  Mr.  John  Honeyman,  F.R.I.B.A.,  Glasgow,  and 
myself,  in  which  the  down-draughts  are  prevented  by 


Fig.  297p. 


self-closing  valves.  In  Fig.  297n,  two  of  my  open- 
roof  A.D,  1883  valve-boxes  are  seen,  one  fixed  on 
each  side  of  the  roof,  with  both  self-closing  valves  a 
and  metal  or  wood  valve  d,  worked  by  the  cord  e. 
When  the  wind  blows  against  the  c  side  of  the  roof  it 
shuts  the  valves  A  there,  and  those  on  the  lee  side  B 
may  then  open — if  im^ihc.d  open  by  outgoing  air. 

Another  style  is  to  form  an  open  channel  from  side  to 
side  of  the  roof  as  shown  at  g  h.  Fig.  297r,  and  place 
in  it  one  of  the  working  sections  of  my  1883  exhaust 
ventilator,  as  shown  at  j,  and  between  it  and  the  ceiling, 
KK,  place  one  of  my  1883  valve-boxes  a  A,  as  shown  at 
Fig.  297k,  with  any  length  of  pipe,  ll,  as  requisite. 
In  this  case,  when  the  wind  blows  on  side  of  roof  at  h, 


1 


286 


PLUMBING. 


said  wind  blows  through  as  shown  by  the  arrow  M,  and 
draws  the  air  out  from  the  building  as  shown  by  the 
smaller  arrow  and  darts.  Down-draught  is  prevented 
by  the  self-closing  valves  in  the  valve-box  aa. 

Where  sufficient  air  is  coming  in  at  the  windows  or 
air-inlets  to  cause  a  pressure  of  air  out  through  the 
exit-ventilator  jj,  this  style  of  outlet-ventilation  will 
sometimes  serve  pretty  well,  and  may  get  the  credit  of 
sucking  out  the  air,  when,  all  the  time,  the  air  is  merely 
being  pushed  out  from  below.  In  cold  weather  admis- 
sion of  too  much  cold  air  below  is  often  objected  to,  and 
people  like  a  ventilator  that  can  draw  out  the  air  with 
the  windows,  &c.,  shut,  just  as  they  like  a  fire  in  a  room 
to  burn  and  the  chimney  to  carry  oflF  the  smoke  well 
although  the  window  is  shut.  Hence  my  recommenda- 
tion of  the  system  shown  on  pages  279  and  280.  Of 
course,  if  air  goes  out  air  must  come  in,  but  people  like 
it  to  come  in  insensibly,  or  without  advertising  itself 
too  much. 

Instead  of  having  the  two  valve-boxes,  as  shown  in 
Fig.  297n,  for  the  open  roof,  some  might  prefer  to  carry 
a  channel  right  across  from  c  to  b  and  place  a  double 

valve-box,  as  per  Fig.  297q,  in 
its  centre.  The  valves  on  a  side 
are  shown  open,  while  the 
valves  at  b  on  windward  side 
are  shut.  Mr.  Honeyman's  im- 
provement upon  this  is  to  put  a 
tube  through,  between  b  and  a, 
to  induce  a  current  from  the  lee 
side. 

Figs.  297r  show  longitudinal  and  cross-sections  of 
Mr.  Honeyman's  a.d.  1885  patent  outlet  ventilator, 
for  placing  inside  a  roof,  below  the  ridge,  with  openings 
on  each  side  of  the  roof.  The  wind  entering  from  the 
side  A  closes  the  valves  b  b,  and  blows  through  the  pipe 
u,  and  then  the  valves  f  f  on  the  lee  side  of  the  roof 
may  open  and  let  the  air  from  the  inside  of  the  building 
out.  Mr.  Honeyman  has  had  these  placed  in  a  number 
of  buildings,  but  I  am  sorry  that,  as  yet,  I  have  not 
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had  an  opportunity  to  test  their  working,  and  especially 
to  see  what  effect  the  tube  D  has  in  practice.  A  forced 
jet  at  a  high  speed  would  give  considerable  power  to 
induce  a  current  from  behind  it,  but,  except  when  the 
wind  was  high, 
where  is  the  strong 
force  for  the  jet  to 
come  from  ?  Test- 
ing the  outgoing 
air  with  the  pipe  d 
closed  and  open — 
other  conditions 
being  the  same — 

would  give  the  c 
value  of  this  pipe 
D.  Mr.  Honeyman 
says  his  valve- 
boxes  have  given 
most  satisfactory 
results  where  they 
have    been  fitted  Pig.  297k. 

up.    This  goes  far 

to  prove  that  self-acting  valves  are  useful^  and  helps  to 
justify  my  advocacy  of  their  use  for  the  last  five 
years.  Ventilating  below  the  ridge  without  valves  is 
bad. 

Side  ventilation-openings  on  the  roof  placed  below 
the  ridge  in  the  position  of  J  k,  Fig.  297m,  are  so 
placed  occasionally  where  it  is  not  desired  to  have  ven- 
tilators placed  above  the  ridge,  as  shown  on  page  261 ; 
but  I  consider  these  ventilators  placed  on  the  sides  of 
the  roof,  some  distance  below  the  ridge,  as  much 
inferior  to  those  placed  above  the  ridge,  because  with 
the  former  the  wind  can  only  act  favourably  upon  them 
in  a  particular  direction,  whereas,  when  the  ventilator 
is  above  the  ridge,  the  wind  may  blow  freely  past  it  in 
all  directions. 

In  my  opinion,  ventilators  hare  as  good  a  right  to 
Ije  seen  fully  exposed  upon  a  roof  as  chimneys.  Good 
ventilation  is  such  an  important  factor  in  promoting 
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health  and  comfort  that  it  should  not  he  shelved  and 
neglected,  as  it  has  so  often  been.  Instead,  its  necessity- 
should  be  fully  recognised,  and  ventilators  should  be 
prominently  seen,  it  being  the  duty  of  architects  to 
assist  in  making  them  presentable  without  marring 
their  efficiency. 

Hitherto  it  would  often  seem  as  if  some  people 
imagined  that  a  ventilator  worked  all  the  better  the 
uglier  it  looked,  just  as  if  an  old  iron  scimitar,  all 
jagged  and  rusty,  were  better  than  a  first-class  new 
steel  sword.  Designs,  again,  looking  as  if  they  were 
inspired  by  the  cabbage-stocks  in  an  old  kail-yard,  are 
open  to  improvement  in  more  respects  than  one. 

I  may  here  condemn  the  practice  of  placing  the  fresh 
air  inlets  eight  or  ten  feet  high  above  the  floor,  or 
within  a  foot  or  two  of  the  ceiling.  This  is  absurd. 
The  fresh  air  inlets  should  only  be  from  about  4  feet  to 
6  feet  above  the  floor,  according  to  circumstances.  It 
is  a  mistake  to  place  them  too  high.  In  fact  the  fresh 
air  might  sometimes  enter  even  at  the  floor  level. 

In  connection  with  ventilation,  the  question  is  often 
asked,  "What  size  of  pipes  and  ventilators  will  be 
required  for  this  church  or  that  school?"  &c.  In 
answer  to  that,  I  have  found  it  useful  to  draw  up  a 
printed  formula,  giving  certain  rules  whereby  the  sizes 
of  the  pipes  in  connection  with  my  ventilators  may  be 
got.  In  this  connection  it  may  be  premised  that  as  the 
sites  and  sizes  of  buildings  are  so  various,  it  is  difficult 
to  publish  a  working  rule  suitable  for  aU  cases,  more 
especially  when  monetary  circumstances  form  a  factor  in 
judging.  A  building,  such  as  a  church,  or  a  school, 
&c.,  freely  exposed  to  the  wind  all  round,  and  especially 
if  on  raised  ground,  will  be  well  ventilated  with  about 
half  the  provision  for  outlet  ventilation  that  would  be 
required  for  a  similar  building  if  in  a  sheltered  position, 
and  with  high  buildings  near  or  round  it. 

Upon  this  understanding  it  may  be  stated  that  for 
the  outlet  ventilation  of  churches,  chapels,  and  halls, 
seated  for  say  from  about  three  hundred  persons  upwards, 
the  rule  may  be  to  allow  from  half  a  square  inch  up  to  a 
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square  inch  and  a  half  of  outlet  for  each  person,  the 
medium  being  one  square  inch  of  outlet  for  each 
sitter. 

Another  basis  of  calculation  may  be  to  allow  from 
half  an  inch  to  one  and  a  half  square  or  superficial 
inches  of  outlet  for  each  120  cubic  feet  of  space.  It  is 
generally  better  to  have  two,  three,  four,  or  more  out- 
lets in  the  ceiling  than  only  one,  and  especially  for 
long,  low,  and  flat  ceilings.  A  regulating  valve  is  used 
to  stop  ventilation  when  heating  up,  &c.  Where  there 
are  two  or  more  branch  pipes,  the  sum  of  their  areas 
may  with  advantage  be  a  quarter  or  so  more  than  the 
area  of  the  main  outlet  pipe. 

For  schools,  the  allowance  for  outlet  ventilation 
should  be  much  greater  per  head  than  above,  as  thev 
are  occupied  for  a  longer  time  and  daily,  and  by  young 
growing  persons.  Hence,  from  two  and  a  half  to  five 
square  inches,  or  moi^e,  of  outlet  for  each  pupil  is  needed, 
and  provision  ought  to  be  specially  made  to  prevent 
down-draughts  upon  the  heads  and  bodies  of  the 
children,  as  they  often  have  not  either  the  sense  or  the 
courage  to  complain  themselves. 

Police  and  law  courts  might  rank  like  schools. 

Hospitals,  again,  require  far  more  outlet  than  the  fore- 
going, viz.  about  sixty  square  inches  for  each  patient. 

For  rooms  in  houses,  &c.,  allow  about  ten  square 
inches  of  outlet  for  the  room,  and  then  from  two  to  four 
square  inches  more  for  each  person  in  it. 

Those  interested  in  this  matter  may  get  copies  of  the 
formula,  with  further  details,  sent  them  free  by  apply- 
ing to  the  author  and  sending  stamped  directed  enve- 
lope. 

I  may  add  a  word  here  about  the  ventilation  of  rail- 
way carriages,  which,  in  my  opinion,  is  generally  done 
in  a  ver}^  perfunctory  manner.  Being  a  daily  traveller 
by  7'ai],  I  consider  myself  justified  in  objecting  strongly 
to  the  vertical  ventilating  slits  made  in  the  tops  of  the 
carriage  doors,  and  consider  these  have  often  hurt  the 
health  of  railway  travellers  by  the  chills  produced 
owing  to  the  cold  draughts  blowing  in  through  them. 
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The  ventilators,  in  order  to  really  act  as  outlets, 
ought  to  be  placed  on  the  roof  of  all  carriages,  as  is 
sometimes  done  on  first  class  ones,  and  have  the  neces- 
sary provision  for  closing  them  when  wished.  As 
passengers  cannot  amend  this  themselves,  Parliament 
ought  to  force  the  railway  companies  to  do  it,  and  the 
directors  and  officials,  with  their  wives  and  children, 
will  reap  the  benefit  as  well  as  the  general  public. 
Perhaps  some  of  the  railway  companies  for  their  own 
credit  will  take  the  hint  and  improve  matters  without 
compulsion. 


Fig.  297s  is  sketch  of  one  of  my  fixed  exhaust  ven- 
tilators for  use  on  ships  and  yachts.  After  a  compara- 
tive test,  they  were  adopted  by  the  engineers  of  the 
Clan  Line  of  East  Indian  steamers  for  use  on  several 
of  their  vessels.  They  kept  out  the  water  better,  and . 
were  less  liable  to  down-draught. 

Fig.  297t  shows  the  application  of  a  forced  air  jet, 
through  the  small  jet  tube  a,  for  the  purpose  of  in- 
creasing the  out -current  of  air  through  the  ventilator  c  j 
in  calm  or  close  weather.  The  forced  air  jet  may  come 
from  a  fanner  driven  by  steam,  gas,  or  water-power,  or 
by  a  falling  weight,  or  from  an  air-pump. 

I  tried  an  experiment  on  the  outlet  ventilating  pipe 
of  a  top  flat  room  with  a  small  1  in.  jet. tube  put  in  ' 
through  the  side  of  the  outlet  pipe  and  bent  up,  and 
blowing  the  air  through  the  air  jet  pipe  from  ray  draiu 
smoke- testing  machine,  worked  by  hand  in  ihe  garret. 

Al 
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In  this  case  a  large  fire  was  put  on  in  the  room,  and 
the  window  and  door  shut  tightly.  The  fire  or 'vent 
then  drew  in  part  of  its  supply  of  air  down  from  the 
ventilating  pipe,  but  when  the  air  jet  was  started,  it 
beat  the  fire,  and  the  air  was  drawn  out  from  the  room. 
This  experiment  was  made  to  show  the  power  of  the 
air  jet.  ^  A  plan  occasionally  used  to  help  the  outlet 
ventilation  in  a  vertical  outlet  pipe  is  to  light  one  or 
more  jets  of  gas  in  the  pipe  to  heat  the  outgoing  air. 
The  gas-jets  should  be  kept  as  far  from  top  outlet  of 
pipe  as  convenient.    Hot  water  is  sometimes  used. 

About  ten  years  ago,  when  some  unwell  persons 
were  complaining  in  one  of  the  Glasgow  newspapers 
about  the  pain  they  suffered  on  Sundays,  owino-  to  the 
clanging  of  so  many  of  the  church  bells  at  once  for  a 
quarter  of  an  hour  at  a  time,  a  suggestion  was  made 
by  me  that  the  beadle  should  only  pull  the  bell-rope 
for  seven  minutes  at  a  time,  and  utilise  the  other  seven 
in  hoisting  a  weight  to  work  a  fanner,  in  the  style 
above  referred  to,  to  improve  the  ventilation  of  the 
church.  People  prefer  ventilating  appliances  with  as 
little  trouble  as  possible,  however ;  so  it  is  not  to  be 
supposed  the  beadles  were  at  all  thankful  for  the  kdtpr 
half  of  this  suggestion. 

Index-plates,  telling  when  the  cord-worked  valve  of 
the  ventilator  is  "open"  or  "shut,"  should  be  fixed 
up  to  prevent  persons  shutting  valve  by  mistake. 

I  intend  to  say  more  about  ventilation  in  a  separate 
volume  at  a  future  time. 

At  page  111  reference  was  made  to  certain  water- 
closets  not  there  described;  the  following  diao-rnms 
give  an  idea  of  some  of  the  styles  referred  to.  The 
first  three  shown  belong  to  the  "Wash-out"  style,  and 
w  th  a  plentiful  supply  of  water  they  may  do  well. 
Fig.  298  is  a  vertical  section  of  Jennings'  "Monkey" 
closet ;  the  horn  at  b  is  intended  to  ventilate  the  soil- 
pipe  to  the  outer  air,  of  course.  This  closet,  in  one  or 
two  pieces,  was  patented  by  Mr.  Jennings  in  August, 
A.D.  18o2,  but  the  horn  n  is  a  late  addition.  Fig.  299 
is  Woodward's  "  Wash-out "  closet.  Fig.  300,  a  newer 
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design,  is  Bostel's  closet  brought  out  as  an  improvement 
upon  Jennings'.  It  seems  to  me  that  the  ventilating- 
horn  c  is  in  the  wrong  place.    See  page  298. 


Fit;-.  298. 


Fig  299. 


Fig.  300. 


Another  closet  latelj^  introduced,  which  reminds  me 
of  Fig.  170  minus  the  trap,  is  "  Pearson's  Patent 
Trapless  Twin-basin  Water-closet."  I  consider  it  very- 
dear  and  little  improvement  upon  Shank's  closet  in  use 
long  before  it.  I  also  consider  the  want  of  the  trap  a 
great  source  of  danger,  for  if  a  piece  of  paper,  &c.,  gets 
under  the  valve,  especially  when  the  water  is  off,  there 
is  nothing  to  prevent  the  pollution  of  the  atmosphere 
of  the  house  from  the  soil-pipe.  I  consider  this  "  trap- 
less  "  closet  much  inferior  to  the  old  cheese-closet  in 
use  thirty  or  more 
years  ago,  and 
which  also  had  two 
water  receptacles, 
but,  in  addition, 
a  lead  water-trap 
underneath.  Mr. 
S.S.  Hellyer  writes 
very  strongly 
asrainst  the  use  of 
trapless  closets. 

Figs.  300a  and 
300r  show  vertical  sections  of  two  patterns  ot  the 
wash-domi  (as  distinguished  from  the  wash-out)  style 
of  closet,  invented  by  myself  and  patented  m  IS/J- 


Fig.  300.A.. 
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It  is  known  and  reo^istered  as  the  "  Carmicbael  Wash- 
down  Accessible 
Closet."  Fig. 
300a  is  sold  as 
"No.  lOOJ  ;  "  it 
is  in  one  piece, 
and  in  the  P-trap 
style.  Fig.  300b 
is  "No.  1003," 
in  two  pieces,  and 
in  the  S-trap 
style.  The  flush- 
ing water  enters 
the  basin  through 
my  patent  adjustable  metallic  jet-fan  i,  which,  while 
allowing  the  water  to  flow  all  round  the  interior 
of  the  basin,  also  at  same  time  produces  a  special 
water-jet,  as  shown  in  diagrams,  which  jet  sub- 
merges and  sends  off  the  paper,  &c.  At  first  I  tried 
a  hollow-rim  basin  partly  perforated  instead  of  the 
metallic  jet-fan,  but,  finding  it  required  more  water 
and  was  much  more  diflBcult  to  regulate  for  flush- 
ing, I  have  allowed  it  to  drop,  and  the  makers  now 
only  supply  the  metallic  jet-fan  with  turn-down-rim 
style  of  basin  or  closet,  as  shown  in  diagrams.  The 
closet  may  be  had  in  four  difierent  styles,  as  ordered, 
viz.,  Nos.  1001  and  1003  in  the  S-trap  style,  and 
Nos.  1002  and  1004  in  the  P-trap  style.  Nos.  1001 
and  1002  are  each  in  one  piece  of  earthenware, 
Nos.  1003  and  1004  in  two  pieces  of  earthenware.  The 
latter  style  allows  the  basin  considerable  freedom  to  be 
turned  round  in  the  direction  most  suitable  for  the 
service  or  flushing  pipe  ;  but  on  account  of  the  joint — 
which,  however,  is  above  the  water,  as  seen  in  Fig.  300b 
— many  prefer  the  closet  in  one  piece.  In  many  cases, 
as  being  more  handy  to  use,  I  have  a  liking  "for  the 
style  in  two  pieces,  and  have  it  fitted  up  in  my  own 
house,  for,  when  the  basin  and  trap  are  well  joined  with 
either  red  lead  putty,  stucco,  or  cement,  the  two  are 
virtually  one.  Then  again  if  basin  or  trap  gets  broken  of 


Fig.  300b. 


294 


PLUM151NG. 


either  Nos.  1003  or  1004,  only  a  half-closet  is  needed 
to  put  things  right,  whereas,  if  either  Nos.  1001  or  1002 
are  broken,  a  whole-closet  would  be  needed.  In  setting 
the  basin  of  either  No.  1003  or  No.  lOOt  the  inlet-horn 
of  the  basin  should  not  be  placed  right  above  or  over 
the  outlet  of  the  trap,  but  somewhere  opposite  to  it,  as 
in  Fig.  300b,  or  to  one  side  (either  right  or  left),  as  at 
c  in  Fig.  300c.  Attention  to  this  in  setting  allows  the 
water-jet  to  submerge  and  send  off  the  paper,  &c.,  better. 
This  closet  is  supplied  best,  I  think,  from  a  cistern 
overhead,  and  with  a  2;|-inch 
or  2-inch  valve  and  2-inch, 
Ij  -  inch,  or  1-inch  vertical 
down-pipe  according  to  height 
of  the  cistern.  The  pipe  next 
the  valve  should  not  be  less 
than  2  inches  diameter,  and 
should  have  a  very  small  air- 
pipCj  f-inch  diameter  enough^ 
and  no  service-box. 

Some   architects    prefer  a 
simple  pull-down  bell-pull  cord 
and  handle  for  letting  on  the 
water,  as  per  f  in  Fig.  300c. 
1  use  this  plan  myself,  and 
have  fitted  up  many  of  these 
closets  so.*   In  other  cases  the 
lifting  handle  at  seat  is  pre- 
ferred. As 
various  me- 
dical gentle-  ^ 
men  consi- 
der that  the 
usual  closets 
stand      too  Fig.  300o. 

high  above 

the  floor,  the  height  of  this  one  is  only  15|  inches. 

*  A  chock  for  tho  outer  end  of  the  lever  to  strike  against  is  useful,  to 
prevent  it  hi'ing  pulled  down  too  far.  India-ruhber  or  felt  for  deafen- 
ing sound  may  also  he  placed  under  the  closet  if  wished. 


r:- 


GENERAL  DRAINAGE  AND  VENTILATION.  295 


If  wanted  up  to  the  usual  height  it  can  easily  be  Bet 
upon  a  small  block  of  wood  slightly  larger  than  the 
earthenware  sole  of  the  closet.  This  wood  may  be 
placed  under  the  lead  safe,  where  a  lead  safe  is  used. 

It  is  recommended  to  use  this  closet  with  the  follow- 
ing sizes  of  valves  and  service-pipe  from  cistern,  accord- 
ing to  the  height  of  the  cistern  above  the  water-closet, 
viz.,  about  6  feet  or  less  above  closet,  a  2|-inch  valve 
and  2-inch  service-pipe  ;  about  8  feet  above  closet,  25- 
inch  valve  and  Ij-inch  service-pipe  ;  about  9  feet 
6  inches  above  closet,  2-inch  valve  and  Ij-inch  service- 
pipe  ;  about  11  feet  above  closet,  2-inch  valve  and 

1-  iuch  service-i3ij)e,  with  short  tapered  piece  of  pipe 
between  valve  and  I -inch,  &c.,  down-pipe.  A  good 
size  of  small  wood  cistern,  lined  with  sheet-lead,  is 
21  inches  long  by  1 1  inches  broad  and  15  inches  deep 
all  inside,  or  as  much  larger  as  desired.  In  towns,  &c., 
where  limited  closet  water-supply  regulations  are  in 
force,  either  Ross's  or  other  regulating  valve  of  suffi- 
cient size  may  be  used,  or  cistern  with  division  and  two 
common  valves,  or  A.  T.  Bean's  valveless  waste  pre- 
venter, or  one  of  the  siphon-action  cisterns  with  2  in. 
or  1 1 -inch  down-pipe.  It  is  necessary  that  the  water- 
flush  of  this  closet  should  come  quickly  and  with  force, 
so  that  there  be  no  waste  of  water.  Two  or  three 
gallons  coming  quicldy  and  with  a  good  force  will  do 
more  good  than  ten  times  as  much  coming  slowly, 
while  two  short  flushes  are  better  than  one  long  one. 

Nothwithstanding  the  foregoing  directions  as  to 
fitting  up,  the  mistakes  that  various  parties  have  made 
in  fitting  them  are  rather  curious  ;  e.g.  one  party  had  a 
25-inch  valve  and  2-inch  down-pipe  from  a  small 

2-  gallon  iron  cistern,  but  only  a  1-inch  coupling  be- 
tween the  valve  and  2-inch  pipe.  Of  course  the  flush- 
ing of  the  closet  was  a  failure.  I  was  appealed  to  to 
explain  this,  and  desired  the  parties  to  take  out  the,  in 
this  case,  stupidly  small  1-inch  coupling  and  use  a 
2-inch  coupling.  This  was  done,  a  3-gallon  cistern  at 
same  time  being  put  in  in  place  of  the  2-gallon  one, 
whereupon  word  came  back  that  "now  the  closet  works 
first-rate." 
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Anything  new  is  sure  to  take  a  little  time  before  the 
generality  of  workmen  will  properly  master  it,  or  get 
out  of  the  old  groove  into  a  new  one.  In  other  cases 
many  tradesmen  take  a  pleasure  in  mastering  anything 
novel.  "  ^ 

A  great  many  old  pan  closets  especially— !n  some 
cases  even  Bramahs — have  been  taken  out  and  replaced 
by  these  "Carmichael  "  wash-down  closets.    In  some 
gentlemen's  houses  all  the  closets  are  "  Carmichaels  " 
in  other  cases  only  some  of  them.    For  their  new 
premises  *  the  London  Sanitary  Protection  Association 
(of  which  Professor  Huxley,  F.R.S.,  &c.,  is  President), 
have  adopted  the  "  Carmichael  "  closet.    It  was  fitted 
up   by  the  North   British   Plumber   and  Sanitary 
Engineering  Company,  4,  Upper  Baker  Street,  N.W., 
and  Mr.  W.  E.  Burton,  engineer  f  (colleague  with  the 
late  Mr.  C.  Innes,  Secy,  of  the  L.S.P.A.),  wrote  me 
that  its  working  "  is  thoroughly  satisfactory."    It  has 
been  fitted  up  with  a  small  siphon-action  service- 
cistern   and  li-inch  service-pipe,  the  height  being 
6  feet  above  the  closet.     The  cistern  at  one  flush 
delivers  2^  gallons  of  water  in  four  seconds.    "  With 
these  conditions  the  closet  cleanses  itself  most  tho- 
roughly."    Mr.  Burton  goes  on  to  say  very  truly, 
"  Much  more  care  is  necessary  in  fixing  a  wash-down 
closet  than  in  fixing  a  valve  one;   but   given  the 
necessary  care  in  fixing  I  must  say  I  prefer  the  wash- 
down,  and  on  the  whole  I  have  found  none  so  satis- 
factory as  your  '  Carmichael.'  "    He  also  adds  that  in 
any  case  where  he  had  come  across  a  Carmichael  closet 
not  working  satisfactorily,  the  fault  lay  i?i  the  flushing 
and  not  in  the  closet.    With  the  adjustable  metallic 
jet-fans  there  is  no  good  reason  why  an  ordinary 
plumber  with  the  slightest  gumption  should  not  fit  up 
the    wash-down  closets  to  work  satisfactorily  if  he 
do  so  as  directed,  and  makes  the  water-jet  strike  the 
centre.    If  in  any  case  the  plumber  thinks  the  pipe  he 
has  put  in  is  too  large  and  allows  too  much  water  to 
come  into  the  basin,  he  can  easily  sort  that  by  cutting 
*  1,  Adam  Street,  Adelphi,  London,  W.O,        f  Now  in  Japan. 
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off  6  inches  or  so  off  the  end  of  the  pipe  next  the 
basin,  and  putting  in  a  short  piece  of  pipe  \  inch 
or  so  less  in  diameter.  In  a  number  of  eases  I  have  a 
few  inches  of  1-inch  pipe  next  the  basin  with  a  larger 
pipe  behind  and  above  it,  and  the  flushing  first-rate. 
It  is  easier  contracting  a  too  large  pipe  than  putting 
in  a  larger  pipe  where  too  small  a  one  has  been  put  in 
at  first. 

A  broad  but  shallow  cistern,  only  a  few  inches 
deep,  is  not  so  good  for  flushing  as  a  narrower  but 
deeper  one  ;  e.g.  a  depth  of  water  of  12  inches  above  the 
valve  will  give  a  good  flush  when  only  6  inches  would 
give  an  insufficient  one,  and  even  with  twice  the 
quantity  of  water. 

The  title  "  wash-down  "  is  used  to  distinguish  this 
style  of  closet  from  the  "  wash-ow/  "  styles  shown  in 
Figs.  298,  299,  and  300.  In  the  latter  the  water  flows 
out  sideways  into  the  trap,  the  water  in  which  is  out  of 
sight,  while  the  pipe  between  the  basin  D  and  the  top  of 
the  water  in  the  trap  at  e.  Fig.  298,  is  apt  to  get  foul 
and  furred  where  not  seen.  For  this  reason  some  prefer 
the  "  wash-down  "  to  the  "  wash-out  "  style  of  closet. 
Dr.  Neil  Carmichael,  in  the  important  paper  read  by 
him  to  the  Philosophical  Society  of  Glasgow,  in  Feb- 
ruary, 1880,  on  "The  Trap  and  Water-Closet  System," 
says,  "  A  basin  with  its  outlet  so  curved  as  to  form  a 
siphon-trap,  the  deepest  part  of  which  is  seen  from  the 
basin,  the  whole  formed  of  one  piece  of  glazed  earthen- 
ware, fulfils  all  the  conditions  of  a  simple,  clean,  safe, 
and  cheap  water-closet."  These  principles,  including 
the  necessarv  flushing  arrangement,  will  be  found  em- 
bodied in  Figs.  300a  and  300b. 

There  is  a  partial  resemblance  between  Figs.  300  and 
300a,  in  that  both  have  access  openings  and  lids  with 
ventilating  horus  beneath,  as  at  b  and  K,  but  in 
Fig.  300  both  are  upon  the  liouse  side  of  the  trap, 
while  in  Fig.  300a  and  b  both  are  upon  the  outer  side 
of  tlie  trap. 

At  the  Philosophical  Society's  Exhibition,  Glasgow, 

0  3. 
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Oct.,  1880,  one  of  the  two  first-class  sanitary  medals 
awarded  was  to  the  "  Carmichael  "  Closets.* 

Since  the  last  edition  of  this  book  was  published, 
considerable  improvements  have  been  made  by  many 
makers  in  the  appearance  of  the  wash-out  closets. 
This  has  been  induced  by  the  demand  that  has  sprung 
up  for  exposed  closets,  i.e.  without  the  usual  wood 
casing  in  front  of  and  around  them  ;  simply  a  narrow 

wooden  lid, 
often  hinged, 
so  that  the 
same  appliance 
might  serve 
both  as  closet 
and  urinal,  and 
sometimes  as 
slop-sink  also. 
Some  of  these 
exposed 
earthenware 
closets  are 
highly  orna- 
mental. Fig. 
300o  is  sketch 
of  Twyford's 
"  U  n  it  a  s  " 
wash-out 
closet,  with  the 
lid  partly 
raised.  Messrs. 
Doulton  &  Co., 
Shanks  ;  J.  & 
Fig.  300d.  M.  Craig,  and 

many  other 

makers  are  now  making  ornamental  and  improved 
styles  of  these  closets.  After  a  time  a  black  lookiug 
deposit  takes  place  below  the  water-line  inside  the 
clocet ;  this  can  be  rubbed  off  with  muriatic  acid. 

♦  Messrs.  Robert  Brown  &  Son,  For guslio  Works,  Paisley,  Scotland, 
are  the  makers  of  these  closets  and  supply  tliem.  A  closet  with  valve 
on  outlet,  inside  a  side  chamber,  has  lately  been  invented  by  a  Mr. 
Buolian,  in  Edinburgh— the  author  has  nothing  t.o  do  with  it. 
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A  number  of  people  have  been  advertising  that  by 
tbe  use  of  their  particular  closet  absolute  freedom  from 
sewage  gas  is  guaranteed  ;  but  that  is  all  nonsense,  and 
highly  misleading,  for  although  a  closet  may  be  war- 
ranted, jtjfr  se,  to  guarantee  freedom  from  sewage,  or 
sciccr  gas — which  latter  it  may  do  all  the  more  easily 
if  the  scicer  gas  is  already  locked  oflf  independent  of  it 
by  a  ventilating  siphon-trap — its  guarantee  against 
sewage  gas  from  the  soil-pipe  belonging  to  it  is  worth- 
less, hence  the  proper  fitting  in,  tra])ping  and  ventila- 
tion of  the  pipes  and  drains  are  of  more  importance 
than  the  use  of  a  particular  water-closet. 

Fig.  301  shows  in  vertical  section  the  general 
arrangements  for  providing,  in  a  satisfactory,  safe,  and 
simple  manner,  for  the  water  supply  and  drainage  of  a 
house.  This  diagram  mav  be  studied  in  connection  with 
Figs.  272a,  281,  282,  282a,  283,  283a,  286a,  292,  293, 
308,  and  309,  &c. 

The  trap  marked  a^  shows  how  I  have  been  in  the 
habit  of  trapping  off  the  soil-pipe  from  the  drain, 
while  at  the  same  time  providing  for  the  proper  venti- 
lation of  both  soil-pipe  and  drain.  This  trap  is  the 
sanie_  as  that  shown  at  Fig.  272a.  The  size  in  this 
position  is  generally  6  inches,  which  size  costs  about 
nine  shillings,  4-in.  size  less,  and  9-in.  more,  c  and  d 
are  two  of  my  Induced-Current  Fixed  Ventilators.*  e  is 
the  overflow  pipe  of  the  clean  water  cistern,  with  one 
of  my  sell-acting  block-tin  bell  traps  in  the  cistern. 
K  is  one  of  my  blow-in  glycerine  jointed  cowls,  shown 
here  upon  the  supposed  high-level  inlet  ventilating- 
pipe  for  drain.  I  have  never  as  yet,  however,  required 
to  put  up  this  high-level  inlet  pipe  so  surmounted 
upon  any  of  my  jobs ;  although  I  have  used  a  plain 
vertical  inlet  pipe  6  feet  or  more  high.  H  is  an  over- 
flow pipe  for  water-closet  cistern.  If  tlie  bell-trap  ia 
not  used,^  it  should  have  a  hinged  valve  at  its  outlet 
end.  G  is  clean  cold  water  supply  oE  the  main  to  sink 
and  bedroom  on  lower  flats.  On  top  flat  the  fresh 
water  is  shown  from  a  cistern,  j  is  a  water-closet  trap, 
•  Ci^st  of  thcso,  according  to  size,  from  twelve  shillings  oafh  upwards. 
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Fig.  301. 


witli  the  safe  as  usual  above  it,  and  upon  tlie  floor, 
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under  the  water-closet.  This  trap,  j,  may  have  a 
sheet-copper  bottom  added  on  it,  to  prevent  it  being 
holed  by  a  lazy  servant,  say,  poking  it  to  get  rid  of 
something  that  should  not  have  been  put  down.  The 
trap  A  is  the  ventilating-trap  dividing  the  house  drain 
from  the  sewer  ;  the  opening  at  a  is  a  strong  perforated 
or  ribbed  iron  grating— I  prefer  and  use  the  former — 
for  the  admission  of  fresh  air.  It  is  easily  removed  in 
order  to  examine  or  clean  the  trap,  b  is  the  examina- 
tion or  cleansing  eye  on  the  outer  side  of  the  trap.  It 
is  covered  by  an  iron  plate,  having  a  cemented-in  fire- 
clay^  or  iron  lid  beneath  to  prevent  the  sewer  gas 
coming  out.  The  ventilating  pipe  for  the  sewer,  as  at 
L — or  for  the  drain  as  at  n — is  connected  to  and  led 
off  from  the  side  branch  attached  to  the  vertical  pipe. 
This  plan,  ^yhile  allowing  full  and  free  scope  for  venti- 
lation, provides  for  ready  examination  or  easy  acces- 
sibility at  a  moment's  notice,  without  disturbance  of  or 
lifting  the  ground.  The  plan  was  patented  by  me,  but 
is  freely  open  to  be  used  by  all  parties  using  my  No.  2 
ventilating  traps.  I  do  not  here  enter  into  the  question 
or  propriety  of  ventilating  the  public  sewers  up  private 
pipes  ;  I  only  here  show  what  I  consider  the  best 
mode  of  attachment  when  it  is  done,  m  is  a  cleaning 
or  examination  opening  upon  the  drain,  with  iron 
plate  and  cast-iron  lid  underneath,  the  latter  being 
cemented  down.  My  patent  pipe,*  Fig.  286a,  with  the 
longitudinal  access  opening  and  lid,  is  in  many  cases 
the  best  to  use  for  this.  The  space  between  pipe  and 
surface  of  the  ground  may  be  built  with  bricks  and 
cement,  and  have  an  iron  plate  on  top  like  j,  Fig.  303. 

Instead  of  the  kitchen  sink  discharging  into  a  dis- 
connecting siphon-trap,  as  into  one  of  my  No.  2  traps, 
it  may  discharge  into  one  of  ray  patent  grease-traps 
manufactured  by  Messrs.  J.  &  M.  Craig,  of  Kilmarnock. 
Figs.  302  and  303  show  different  styles  of  fitting 

*  In  "  L'IIyf,'ienc  dans  la  construction  des  habitations  privecs," 
published  by  Professor  F.  Putzcys,  of  Liege,  assisted  by  Lieut.  E 
Putzoys,  thoac  traps  and  pipes  are  illustrated  and  recommended,  and  so 
are  my  closets.  My  fixed  vcntilalo:  s  are  also  illustrated  in  three  stj  lcs. 


302  PI,UMHING, 

tliese  grease  traps  in  position.  In  Fig.  302  the  grease 
trap  is  put  in  with  its  top  on  a  level  with  the  ground, 
as  in  private  situations  where  persons  do  not  walk  over 
it.    A  is  the  inlet  end  of  the  trap,  c  the  outlet  end,  n  is 


Fig 
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the  oval  grease  compartment  where  the  grease  lodges, 
and  where  it  can  be  lifted  out  as  necessary.  In  some 
cases  once  a  fortnight,  in  others  once  a  mouth,  or  once 
in  three  months,  e  is  a  portable  lid.  over  the  grease 
chamber.    Above  c  is  a  movable  lid,  sealed  down  with 
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lirae  and  Roman  cement.  It  can  be  lifted  when  wislied 
to  get  at  the  outer  end  of  the  trap.  This  is  seldom 
necessary,  however ;  D  affords  ready  access  at  all  times  to 
the  house  end  of  the  trap,  and  at  D  a  small  fresh  air 
inlet  grating  may  be  placed.  The  fresh  air  entering 
at  T)  goes  up  the  waste  pipe  M  and  out  at  the  air  pipe  K. 
Q,  Figs.  302  and  303,  indicates  the  level  of  the  ground. 

In  Fig.  302  the  grease  trap  is  set  some  distance 
below  the  ground,  and  has  a  strong  cast-iron  plate  J, 
21  in.  X  1 1  in.,  set  in  strong  iron  frame  over  the  grease 
chamber,  b  ;  d  is  an  8  in.  iron  grating  in  iron  frame. 
The  small  fire  clay  or  iron  access  lid  r  is  kept  sealed 
down  with  lime  and  Roman  cement  on  top.  The  lid  E  is 
loose.  M  is  the  waste  pipe  from  the  sink^  k  its  air  pipe, 
and  L  the  lead  siphon  trap  with  a  brass  trap  screw  in 
its  bottom,  p  is  supposed  to  be  the  back  wall  of  the 
house.  This  trap  is  made  in  two  sizes,  and  is  the  best 
style  of  grease  trap  in  the  market.  It  has  been  in  use 
for  years  at  Balmoral  Castle,  the  Highland  residence 
of  Her  Majesty  the  Queen,  and  at  many  mansions, 
hotels,  and  "private  houses  throughout  the  kingdom. 
Further  information  may  be  had  from  the  makers. 

Enamelled  fire-clay  sinks  are  now  largely  used.  The 
white  ones  are  the  best.  They  are  strong,  about  2  inches 
thick,  and  clean  looking,  and  can  be  had  in  various 
styles.  If  it  is  not  intended  to  line  them  in  with  wood, 
the  front  part,  or  where  exposed,  may  be  enamelled  as 
well  as  the  inside.    It  makes  a  clean  job  to  set  them 


Fig.  304. 

upon  white  enamelled  bricks  where  they  are  exposed. 
Figs.  304,  305,  and  306  show  three  different  styles 
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of  these  sinks,  as  made  by  Messrs.  J.  &  M.  Craig ;  the 
two  latter  with  high  backs,  through  which  the  hot  and 
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Fig.  305. 


cold  water  cranes  are  often  fixed,  as  indicated  by  the 
holes  at  a  and  b.  It  will  be  observed  that  while  Fig. 
305  is  only  raised  along  the  back,  Fig.  30  \  is  raised 
both  along  back  and  one  end,  as  if  to  be  set  in  a  corner. 


Fig.  306. 


Fig.  307  shows  one  of  my  patent  access  pipes  with 
a  single  branch  l  coming  into  it.    The  access  pipe  may 


Fig.  307. 

also  be  had  with  two  branch  pipes  coming  into  it  where 
requii-ed.    It  is  very  useful  in  practice  to  huve  these 
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access-openings  at  tlie  branches  as  well  as  at  other  parts 
of  the  drain.  The  longitudinal  opening  r  is  closed 
with  an  iron  lid  made  tight  with  either  Roman  cement 
or  lime.    See  back  pages  248  and  250. 

Fig.  308  shows  a  ground  plan  of  the  drainage  of 
Armadale  Castle,  in  the  Isle  of  Sk3'e,  as  altered  and 
improved  by  me  on  the  Sectional  System  in  the  spring 
of  1887,  for  the  Right  Hon.  Lord  Macdonald  of  the 
Isles.  A,  B,  c,  D,  and  e  are  closet  soil-pipes  inside  of 
the  house,  with  separate  Buchan's  6  in.  No.  2  discon- 
necting traps  F,  G,  H,  1  and  j  outside  for  each.  These 
latter  traps  have  side  fresh-air  inlets  as  indicated,  and 
as  was  illustrated  on  page  253.  In  the  case  of  f  trap 
the  outside  rain  pipe  "  8  "  acts  as  the  fresh  air  inlet. 
Where  the  drain  pipes  enter  the  house  as  at  b,  c,  and 
D,  they  are  laid  on  and  surrounded  by  concrete,  and 
have  my  access  pipes  with  iron  lids  for  easy  examina- 
tion, &c.,  when  wished,  without  disturbing  the  pipes ; 
most  of  the  rain  pipes  are  trapped  at  foot  separately ; 
but  No.  "  II  "  trap  serves  for  three  rain  pipes.  The 
scullery  sink  has  a  Buchan's  grease  trap  m  set  outside 
in  the  court,  in  style  shown  in  Fig.  303.  The  other 
sinks  are  also  trapped  outside  separately. 

The  drains  going  along  the  front  of  the  house  are 
kept  distinct  from  those  going  along  the  back  by  the 
two  9  in.  No.  2  Buchan's  traps  in  the  manholes.  The 
fresh  air  enters  each  manhole  from  the  side  fresh-air 
inlet,  and  after  passing  along  the  inside  of  the_  drain 
goes  up  the  two  blow-oflf  pipes,  which  are  carried  up 
above  highest  vents  and  each  blow-oflF  pipe  surmounted 
by  a  No.  1,  I.  C.  fixed  ventilator.  The  traps  marked 
"  7  "  in  front  and  "  13  "  and  "  14  "  at  back  prevent 
bad  air  getting  behind  them.  The  soil-pipes  a,  b,  c,  d 
and  E  are  each  ventilated  separately  to  above  the  root. 
The  blow-off  pipe  z  is  4i  inches  diameter  inside,  and 
the  other  one  4  in.  Both  are  of  strong  iron  soil  pipe 
pattern,  and  are  red-leaded  inside  to  prevent  them 
rusting  up.  The  outlet  eye  of  the  No.  2  trap  m  each 
manhole  has  a  lid  sealed  down  with  lime  and  a  little 
Roman  cement  on  top,  so  that  access  to  outer  end  ol 
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trap  cnn  easily  be  got  when  wislied.  It  does  not  do  to 
use  Portland  cement  to  seal  down  these  access  lids  as  it 
gets  too  hard.  The  "  main  drain  "  in  this  case  is  a 
built  one,  discharging  into  the  sea ;  it  was  not  con- 
sidered necessary  to  put  up  a  ventilating  blow-off  pipe 
for  it  as  it  is  not  air  tight.  If  pipes  are  put  in  for  the 
main  drain  at  a  future  time,  a  blow-off  pipe  might 
then  be  put  up  from  off  side  of  the  outer  eye  of  the 
trap  in  the  uppsr  manhole,  in  style  indicated  at  m, 
Fig.  283a. 

In  lifting  the  sealed-down  lid  on  the  outer  end  of  a 
trap  in  a  manhole,  the  tradesman  or  person  doing  so 
should  take  precautions  not  to  get  asphyxiated  by  a 
rush  up  of  bad  air.  To  prevent  this  the  person  might 
simply  loosen  the  lid,  and,  having  fixed  a  cord  to  it, 
go  out  of  the  manhole  and  then  pull  off  the  lid,  and 
then  allow  sufficient  time,  according  to  circumstances, 
for  ventilation  before  going  back  into  the  manhole. 
See  page  179. 

Fig.  309  is  a  ground-plan  of  Belmont  Castle,  almost 
entirely  rebuilt  and  enlarged  last  year  from  plans  by 
James  Thomson,  Esq.;  F.R.I.B.A.,  Architect,  Glas- 
gow, for  the  Right  Hon.  Henry  Campbell-Bannerman, 
M.F.  The  drainage,  as  seen,  has  been  carried  out 
by  Mr.  Thomson  on  the  Sectional  System ;  all  the 
soil-pipes,  waste-pipes,  and  rain-water  pipes  being 
disconnected  from  the  drains,  a  on  the  6-inch  pipes 
indicates  my  patent  access  pipes,  with  longitudinal 
openings  on  top  and  iron  lid. 

B  shows  position  of  the  No.  2  Buchan's  disconnectmg 
traps,  c  is  the  grease-trap  (shown  at  Fig.  303)  for  sink. 
D  indicates  the  soil-pipes ;  E,  waste-pipes  from  baths, 
basins,  and  sinks  ;  f,  rain-water  pipes.  The  four  ram- 
pipes  and  their  drain  inside  of  the  house  are  kept  clear  ot 
sewage  gas  by  the  Buchan's  disconnecting  trap  set  out- 
side. J  is  the  ventilating  blow-off  pipe  for  the  drain 
along  front  of  house,  and  h  the  blow-off  pipe  for  the 
drain  along  the  back.  The  two  join  into  one  blow-ott 
near  h,  which  is  carried  up  to  the  top  of  a  high  tower, 
where  it  is  surmounted  by  one  of  my  No.  1,  Fig.  294, 
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fixed  ventilators.  There  is  a  Buchan's  disconnecting 
trap  in  each  of  the  two  manholes.  There  are  access 
pipes  every  40  feet  or  so  on  the  main  drain.  Gart- 
shore  House,  recently  rebuilt  by  Mr.  Thomson  for 
Alexander  Whitelaw,  Esq.,  has  its  drainage  on  the 
Sectional  System.  Likewise  Tulliechewan  Castle,  James 
Campbell,  Esq.,  and  Stracathro  House,  for  James  Alex- 
ander Campbell,  Esq.,  M.P.  Also  Moy  Hall,  Inver- 
ness-shire, for  the  Mackintosh  of  Mackintosh,  and 
many  other  mansions  and  houses,  &c.,  throughout  the 
kingdom. 

In  executing  the  drainage  of  Armadale  Castle  and 
Belmont  Castle,  the  blow-off  pipes  of  the  drains  are 
placed  at  the  high  end  of  the  drains,  so  that  the  current 
of  air  through  the  pipes  is  generally  intended  to  go  in 
the  opposite  direction  from  the  water. 

In  Figs.  310  and  311,  however,  the  air  and  the 
water-currents  are  intended  to  both  go  in  the  same 
direction,  c  and  d,  Fig.  310,  are  blow-off  pipes  for 
the  drains.    The  fresh  air  for  c  drain  entering  at  the 
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grating  A  on  the  ground,  which  may  have  a  light  self- 
acting  valve  under  it,  to  let  air  in  but  none  out.  d  has 
its  fresh  air  inlet  from  the  pipe  b,  whose  top  is  6  feet 
or  more  above  the  ground.   Fig.  311  is  from  my  patent 
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of  March  22nd,  1883.  Several  persons  since  then  have 
published  the  same  plan  as  novel  and  grand,  but  they 
were  too  late  to  claim  it  as  new  after  the  above  date. 

In  the  article  on  Sewerage  in  the  new  edition  of  the 
"  Encyclopaedia  Britannica,"  Professor  J.  A.  Ewing, 
F.R.S.,  illustrates  the  Buchan  traps,  and  acknowledges 
the  "  excellent  service  to  the  cause  of  sanitary  reform  " 
by  the  disconnection  and  ventilation  of  house  drains 
and  soil-pipes  which  I  have  advocated. 

Mr.  A.  Lindsay  Miller,  architect,  Glasgow,  says  the 
introduction  of  the  trap,  shown  on  p.  218,  and  the 
system  of  ventilation  inaugurated  therewith,  have  done 
more  for  the  advancement  of  house  drainage  than  all 
other  appliances  put  together. 

Mr.  James  Sellars,  I. A.,  architect  of  the  buildings, 
etc.,  for  the  International  Exhibition,  Glasgow,  1888, 
permits  me  to  state  that  his  firm  are  in  the  habit  of 
specifying  Buchan's  appliances  for  their  drainage  work, 
and  did  so  for  the  Exhibition  drainage ;  the  main  dis- 
connecting trap  specified  for  insertion  on  the  drain 
between  the  public  sewer  and  the  buildings  being  a 
15-inch  Buchan's  trap. 

I  here  give  some  illustrations  of  the  traps  in  two 
pieces.    Fig.  312  shows  a  Buchan's  trap,  No.  2  style. 


I 


1 

1 

B 

\ 

\ 
\ 

1 


N9  6. 


Fig.  312. 

in  two  pieces— termed  "  No.  6  "— willi  the  well  h  of  the 
trap  the  same  diameter  as  the  inlet  branch  b,  and  Iho 
outlet  end  f.    The  part  a  n,  being  movable,  the  branch 
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inlet  B  can  be  turned  round  in.  any  direction.  Some- 
times a  second  inlet  branch  is  put  on  as  indicated  at  n, 
which  may  be  used  either  for  water  or  air.  In  other  cases 
there  may  be  three  or  more  inlets.  In  my  own  work 
I  have  seldom  used  more  than  one  waste  water  inlet 
branch  into  the  same  trap,  and  especially  for  drains. 

"Where  the  drains  have  been  deep  I  have  sometimes 
made  one  main  trap  receive  one  or  two  side  drains  as 
well  as  the  drain  behind  it,  in  order  to  have  only  one 
deep  manhole,  or  save  expense,  &c.  In  the  case  of 
trapping  and  ventilating  street  sewers  in  sections, 
which  may  yet  become  much  more  common  than,  at 
present,  it  might  be  often  useful,  to  save  expense,  to 
use  traps  with  two  or  three  inlets,  as  indicated  in  my 
patent  of  a.d.  1883,  and  as  illustrated  farther  on ; 
only,  of  course,  when  the  one  trap  is  made  to  serve  for 
two  or  more  drains  the  aerial  disconnection  is  not  so 
complete  as  when  each  branch  drain  or  branch  sewer 
has  its  own  trap. 

Fig.  313  shows  another  idea  of  mine  introduced 
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above  ten  years  ago,  viz.  contracting  the  well  n  of  the 
trap  to  about  one-third  or  more  less  than  the  inlet  and 
outlet.  This  is  often  done  for  sizes  from  6  inches 
upwards,  in  order  to  make  the  trap  more  self- clean smf| 
by  having  less  surface  of  water  at  h.  The  value  of 
having  a  small  surface  of  water  exposed  in  the  well  (h) 
of  the  trap  is  indeed  strongly  expressed  in  my  patent 
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of  April,  1875,  and  see  page  219  ante.  The  examina- 
tion eye  e  on  the  outer  end  of  trap  is  in  my  patent  of 
May,  1877.  This  Fig.  313  trap  is  termed  No.  10 
Buchan's  Trap. 

There  have  been  a  great  many  traps  sold  by  various 
manufacturers  or  sellers  of  fire-clay  goods  as  IBuchan's 
traps  which  were  not  such  at  all,  and  about  as  many 
misrepresentations  or  stories  told  about  them,  both  by 
sellers  and  tradesmen  buyers,  in  order  to  turn  an  honest 
penny  or  save  a  shilling,  as  would  sink  the  Great 
Eastern.     When  personally  unknown  to  the  speaker 
the  author  has  been  told  that  certain  traps  on  sale  were 
Buchan  traps,  but  on  asking  that  they  should  be  so 
styled  in  the  invoice  that  was  declined.  'The  seller  had 
no  objection  to  speak  what  was  not  true,  especially  in 
presence  of  only  one  other  person,  but  writing  it  was  a 
different  matter,  disrespect  for  conscience  being  amply 
made  up  for  by  esteem  for  the  pocket.    Several  firms 
had  to  pay  damages  and  legal  expenses  for  infringement 
and  false  representations.    The  real  traps  should  have 
"Buchan's  Patent"  and  "  J.  &  M.  Craig,  sole  Makers," 
stam.ped  on  them. 

Fig.  314  shows  vertical  cross-section  of  my  patent 
irpproved  egg-shaped  pipe  with  lon- 
gitudinal ribs  A  A.  The  space  be- 
tween the  ribs  may  be  filled  in  with 
Portland  cement  or  concrete  for 
greater  strength  where  the  ground 
is  soft,  or  an  extra  strong  job  wished. 
The  intention  of  the  egg- shape  is  to 
make  the  pipe  more  self-cleansing 
than  the  round  ones,  especially  for 
sizes  above  6  inches  diameter.* 

Fig.  315  shows  longitudinal  sec- 
tion of  the  improved  pipe  with  raised 
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bead  a  a,  all  around  the  spigot  end  of  the  pipe,  for  the 

•  Messrs._  .T  Finch  &  Co.,  9,  Buckinghoim  St.,  Strand,  W.C.,  are 
Messrs.  Craigs  agents  in  London  for  the  sn.nply  of  the  author's  patent 
disconnecting  traps  and  fittings,  also  grease-traps,  and  access  and 
other  pipes. 
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l^urpose  of  centring  said  spigot  end  better  in  the  faucet 
of  the  next  pipe,  as  shown  at  b  b,  and  so  leaving  a  more 
equal  space  all  round  for  the  cement.  This  pipe  is  also 
made  and  supplied  by  Messrs.  J.  and  M.  Craig,  Kil- 
marnock. In  jointing  drain-pipes  with  cement,  the  joint 
would  be  more  secure  than  it  often  is  if  it  were  more 
the  practice  to  wash  or  brush  the  outside  of  the  spigot 
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Fig.  315. 

end  of  the  one  pipe  and  the  inside  of  the  faucet  end  of 
the  other  with  a  brush  dipped  in  clean  water ;  then 
before  putting  in  the  one  pipe  into  the  othc,  put  a 
little  cement  into  the  inner  end  of  the  faucet  at  b  b  all 
round. 

When  the  entering  pipe  is  pushed  home  some  of  the 


Fig- 


cement  will  likel}'-  protrude  inside  of  the  pipe ;  this  is 
immediately  scraped  off,  of  course,  with  the  scraper  in 
ordinary  use  for  that  purpose,  before  the  cement  has 
got  time  to  set  or  harden. 

We  have  been  illustrating  how  to  execute  drainage 
work  in  the  way  safest  for  the  inmates  of  the  house  ; 
Fig.  316  shows  "how  the  work  should  not  be  done  if  it 
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can  be  avoided.  In  this  case  A,  h,  and  c  are  water- 
closets,  all  witk  their  soil-pipes  indirect  communication 
with  the  drain  L  M.  D  is  a  bath  or  basin,  whose  waste- 
pipe  delivers  into  the  soil-pipe  of  the  closet  a.  e  is  a 
basin  or  sink,  the  waste-pipe  of  which  is  disconnected 
from  the  drain  by  the  trap  h.  f  is  the  kitchen  sink 
with  a  grease-trap  J.  e  and  f  are  therefoi'e  all  right, 
so  is  the  rain-pipe  g  with  its  4-in.  Buchan's  trap,  k  is 
a  No.  2  Buchan's  trap,  with  two  inlets  for  the  drains 
M  and  N  and  the  one  outlet  p  to  sewer.  Now  this  plan 
is  partly  right  and  partly  wrong — what  I  condemn  is 
allowing  the  smell  of  the  drain  to  go  up  the  soil-pipes 
A,  B,  and  c,  and  especially  when  said  soil-pipes  are 
inside  of  the  house,  and  permitting  the  smell  from  the 
closets  A  and  b  to  get  access  to  the  soil-pipe  of  closet  c, 
or  the  smell  from  closets  c  and  b  getting  back  to  soil- 
pipe  of  closet  A.  In  this  case,  should  fever  be  in  a 
house,  it  is  more  difficult  to  really  isolate  the  patient 
than  if  each  soil-pipe  were  disconnected  and  trapped 
outside,  and  the  drain  ventilated  by  a  special  blow-off 
pipe  put  up  outside. 

In  regard  to  the  position  of  the  soil-pipe,  viz.,  whether 
it  is  best  to  be  placed  outside  of  the  house  or  carried  up 
inside  of  it,  there  was  a  good  deal  of  correspondence 
some  years  ago,  many  advocating  the  placing  of  the 
soil-pipe  inside,  so  as  to  prevent  it  freezing  in  winter. 
I  supported  the  idea  that  it  is  best  for  the  safety  of  the 
inmates  to  be  outside,  and  pointed  out  that  it  was  not 
the  pipe  itself  that  got  frozen  up  but  the  water  that  was 
in  it,  but  which  water,  I  observed,  had  no  business  to  be 
in  it,  as  it  would  likely  be  that  proceeding  from  some 
leaking  crane  or  other  fitting  which  had  no  business  to 
be  leaking.  Dr.  B.  W.  Eichardson,  in  Good  Words  for 
November,  I'^Sl,  referred  to  my  remarks  upon  this 
subject  and  also  supported  the  outside  position,  such 
being  also  the  best  position  in  the  opinion  of  the  Local 
Government  Board.  I  also  pointed  out  that  the  ema- 
nations from  an  outside  soil-pipe  were  both  less  in 
quantity  and  loss  dangerous,  generally  speaking,  than 
t  hose  from  an  inside  one  ;  but  whether  outside  or  inside 
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I  approve,  as  far  as  possible,  of  the  soil-pipe  being  dis- 
connected at  its  foot  by  an  outside  trap  and  surmounted 
with  a  fixed  induced  current  ventilator  upon  its  top. 
The  use  of  soil-pipe  sweepers  may  come  in  voffue  by- 
and-by.    1  invented  one  in  1877. 

At  some  houses  the  foundation  is  only  a  foot  or  so 
below  the  service,  in  such  cases  the  pipes  may  have  to 
be  laid  some  feet  lower  than  the  foundation,  especiallv 
at  their  lowest  part.  In  this  case  the  pipe,  if  running 
parallel  to  the  house,  should  if  possible  be  kept  several 
feet  back,  and  the  cutting  while  open  should  have  its 
sides  firmly  supported  by  wooden  uprights  and  struts, 
to  prevent  the  ground  falling  in — in  fact  this  is  use- 
ful in  all  deep  cuttings.  Then  as  soon  as  possible  after 
the  pipes  are  laid,  the  ground  should  be  filled  in  and 
firmly  beaten  down  (but  so  as  not  to  hurt  the  pipes)  at 
least  as  high  as  to  the  bottom  of  the  foundation,  or  a 
little  above  it,  unless  when  the  outer  walls  of  the  house 
are  resting  on  the  rock.  I  think  it  bad  practice  to  have 
the  foundation  only  one  foot  or  thereby  below  the  sur- 
face, especially  where  drains  will  pass  near  and  at  a  lower 
level. 

I  There  has  been  considerable  controversy  as  to  the 
'merits  of  the  siphon  versus  the  "  D  "-trap,  for  water- 
closets,  &c.  Some  decry  the  D-trap  altogether,  on 
account  of  it  being  more  dirty  than  the  siphon-trap ; 
others,  keeping  in  view  the  efi'ect  of  siphon  action,  con- 
sider the  D-trap  the  safer  of  the  two.  This  efi'ect  of 
"  siphon  action,"  it  was  asserted,  could  be  obviated  by 
proper  ventilation  on  the  outer  side  of  the  siphon-trap, 
and  which  ventilation  not  only  prevented  siphon  action 
but  also  corrosion  of  the  lead.  These  have  been  the 
ideas  upon  which  I  have  all  along  acted  myself  Fore- 
most amongst  the  supporters  of  the  "  D  "-trap  is  Jtlr. 
P.  J.  Davies,  of  South  Kensington,  London,  who  has 
both  experimented  and  written  much  in  connection 
with  Plumbing.  In  the  front  rank  of  the  opponents  of 
the  D-trap  must  be  placed  Mr.  S.  S.  Hellyer,  of  21, 
Newcastle  Street,  Strand,  London,  who  brought  out  an 
improved  form  of  the  siphon^trap,  termed  by  him  the 
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"  Anti-D-Trap,"  of  which  Fig.  317  shows  vertical 
section.  In  regard  to  the  question  as  to  whether  the 
D-trap  or  the  ordinary  siphon-trap  is  most  easily 
cleansed,  I  consider  that  of  much  less  importance  than 
the  loss  of  the  water-seal  by  either;  and  in  that  relation 
a  D-trap,  which  would  retain  its  water-seal  where  a 
siphon-trap  would  lose  it,  is  the  better  trap  to  use,  as 
e.g.  in  a  case  where  proper  ventilation  of  the  outer  side 
of  said  ordinary  siphon-trap  was  not  allowed.  In  some 
such  cases,  as  on  the  waste-pipes  of  wash  basins,  I  have 
used  a.  bottle-trap.  A  great  objection  against  the  D- 
trap  is  that  its  dipping  foul-air  barrier  being  out  of 
sight,  as  in  a.  Fig.  318,  it  may  be  corroded  and  holed 
and  so  allowing  foul  air  to  pass  unknown,  and  in  a  way 
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more  difficult  of  detection  than  with  the  siphon-trap. 
Of  course  the  application  of  the  smoke-test,  now  in 
general  use,  should  soon  tell  if  the  lead  at  A  was  holed, 
although  it  would  give  no  warning,  supposing  the  lead 
there  were  nine- tenths  eaten  through. 

In  Mr.  Hellyer's  "  Anti-D-Trap  "  the  outlet  end  of 
the  trap  is  less  in  area  than  the  inlet  end.  In  his 
lectures  on  Sanitary  Plumbing,  as  published  in  book 
form,  Mr.  Hellyer  gives  some  very  interesting  tables, 
showing  the  quantity  of  water  required  to  flush  various 
closets,  as  also  the  effect  of  siphon  action  upon  various 
forms  of  traps.  The  best  one  to  withstand  siphon 
action  when  unventilated  was  the  full-sized  D-trap,  but 
a  heavy  discharge  of  water  in  that  case  might  draw  its 
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Sides  together.  This  would  not  happen  with  the 
round  bottle-trap,  Fig.  319.  Mr.  Hellyer's  "  Anti- 
D-Trap  "  stood  the  tests  very  well,  but  the  necessity  for 
ventilating  the  outer  side  of  the  trap,  especially  where 
large  discharges  of  water  go  down  the  pipe,  was  amply 
demonstrated.  Instead  of  contractiyig  the  outer  end  of 
the  siphon-trap  to  make  it  keep  its  water-seal  better,  I 
had  a  notion  that  enlarging  it,  as  per  Fig.  320,  would 
tend  to  produce  that  effect,  but  I  have  not  had  oppor- 
tunity to  experimentally  test  the  plan  in  a  proper 
manner  as  yet,  but  it  may  be  useful  to  record  the  idea 
here  for  future  reference.*^  Where  the  water  turns  over 
at  D,  the  lower  portion  of  the  pipe  or  trap  there  might 
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be  flat,  the  section  being  something  like  the  letter  D  on 
its  face,  so,  Q  •    It  may  be  similar  at  b,  but  so,  O. 

The  ordinary  lead  siphon-trap  is  generally  badly 
made  by  its  outer  end  having  too  much  of  a  slope  out- 
wards, as  per  Figs.  169  and  179,  instead  of  being 
shaped  more  like  Figs.  229  and  234. 

When  it  is  wished  to  be  so  done,  drains  may  be 
flushed  automatically  at  certain  intervals  by  a  siphon- 
pipe  having  its  upper  end  placed  inside  a  cistern,  which 
cistern  is  filled  either  by  a  ball-cock,  turned  upside 
down  and  with  a  £[-pipe  attached  to  it,  or  in  place  of 
the  ball-cock  a  cottage  closet-cock  with  lever  may  be 
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used,  and  with  a  loaded  copper  ball  in  place  of  the  iron 
weight  ;  there  being  also  a  small  regulating  stop- cock 
branched  off  the  side  of  the  supply-pipe  to  the  ball- 
cock.  This  small  stop-cock  is  to  allow  the  water  to 
dribble  into  and  fill  up  the  lower  portion  of  the  cistern 
so  far  at  the  desired  rate :  when  the  cistern  is  so  far  — 
say  three-quarters — filled  by  the  small  stop-cock,  the 
rising  water  gradually  raises  the  ball  of  the  larger 
cock  and  opens  it,  which  after  running  full  bore  for  a 
minute  or  so  charges  the  siphon.  The  siphon  once 
started  must  be  regulated  to  emjDty  the  cistern  quicker 
than  the  supply-pipe  can  fill  it,  so  as  to  allow  the  supply- 
cock  to  shut.  A  large  regulating- cock  on  the  supply- 
pipe  to  the  cistern  would  therefore  be  useful.  A  l^-inch 
siphon- pipe  would  be  a  serviceable  size.  If  the  drain 
is  flushed  once  a  day,  or  onty  once  in  so  many  days,  the 
best  time  to  do  it  would  be  about  9  p.m.,  so  as  to  have 
the  drains  clean  during  the  night  while  sleeping.  In 
some  cases  a  rain-water  flushing  cistern  would  be  use- 
ful, or  Roger  Field's  automatic  flushing  tank. 

I  observed  on  page  504  of  the  Building  News  for 
October  27th,  1882,  a  notice  with  illustrations  of  a 
plan  said  to  have  been  recently  patented  by  Drs.  Bux- 
ton and  Ross  for  preventing  water-pipes  from  bursting 
in  frosty  weather  by  simply  placing  a  valve  inside  the 
cistern  with  air-pipe  below  it  to  allow  the  pipe  to  be 
emptied ;  but,  as  I  observed  on  page  557  of  same 
Journal,  it  seems  to  me  that  they  are  rather  late  in 
attempting  to  jDatent  such  a  plan,  as  it  has  been  already 
used  for  years  back.  It  has  been  often  in  use  in  Glas- 
gow upon  service  pipes  from  cisterns.  The  same  plan 
was  also  in  common  use  to  allow  the  service  pipes  from 
fountain  heads  to  be  emptied  when  wished.  I  here,  in 
Fig.  321,  show  some  styles  which  have  been  in  use  for 
a  long  time  in  Glasgow,  only  whereas  Messrs.  Buxton 
and  Ross  use  a  hinged  valve,  it  has  generally  been  a 
spindle  valve  that  I  have  seen,  and  with  the  air-pipe  a 
connected  below  the  cistern  as  at  f  ;  the  air-pipe  if  put 
in  as  per  dotted  lines  J  being  merely  a  modification.  In 
place  of  the  valve  a  slop-cock,  as  per  c,  was  used,  being 
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sometimes  placed  inside  the  cistern  and  at  other  times 
outside  at_D.  Upon  shutting  the  valve  or  cock  at  cistern 
and  opening  the  «ocks  g  and  h  the  service  pipe  was 
emptied  of  water,  i.e.  if  the  pipe  had  a  gradual  fall 
down  to  nose-cock.  As  the  plan  is  old  no  one  can 
patent  it,  but  all  may  freely  use  it.  It  is  not  quite 
perfect,  for  sometimes  when  the  cord  L  is  let  go  during 
frosty  weather  the  valve  B  will  not  fall,  because  the  top 


Fig.  321. 


of  the  water  has  got  frozen  and  holds  the  wire  in  its 
grasp. 

I  see  Messrs.  Buxton  and  Ross  use  electricity  to  set 
the  valve  working,  but  how  this  would  serve  in  practice 
requires  experience  to  tell.  The  air-pipes  should  be 
small,  especially  the  pipe  p,  to  prevent  air  getting  in 
too  freely  to  interrupt  the  flow  of  the  water  ;  in  many 
cases  the  mouth  of  the  air-pipe  is  squeezed  close  except 
a  small  hole  one-eighth  inch  in  diameter  or  so. 

Fig.  322  shows  a  tube-cock  for  kitchen  sinks,  de- 
signed by  John  Dunbar,  Hyde  Park  Street,  Glasgow, 
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witli  stop-cock  with  square  head  attached,  to  enable  or 
permit  a  new  washer  to  be  put  into  the  crane  without 
turning  off  the  water  from  any  other  crane  or  pipe  in 
the  building.  Other  makers  in  the  past  have  supplied 
cistern  ball-cocks  with  stop-cock  attached  or  included 
in  the  design  of  the 
cock,  which  plan,  of 
crane  is  very  useful, 
and  although  dearer  at 
first  pays  m  the  long 
run,  especially  if  the 
stop-cock  ground-key 
part  is  good. 

At  page  268,  when 
referring  to  work  done 
by  me  at  Dalmuir  in 
1879,    I    omitted  to 
mention  that  I  there 
introduced    then  the 
Sectional    System  of 
trapping  and  ventilat- 
ing Street  Sewers ;  e.g., 
upon  the  bottom  of  a 
short  branch  sewer  in 
one  of  the  streets  I  put 
in  one  of  my  large  dis- 
connecting ventilating 
traps  to  lock  off  gases 
from  the  main  sewer,  and  allow  this  branch  sewer  to 
be  ventilated  per  se,  the  fresh  air  entering  through 
the  trap  to  lower  part  of  the  sewer  ;  and  one  of  my 
patent  exhaust  induced-current  fixed  ventilators  being 
placed  upon  the  top  of  a  4^-in,  diameter  iron  pipe 
carried  up  above  the  chimneys  from  the  top  of  the 
higher  end  of  the  sewer,  a  current  of  fresh  air  was 
thereby  caused  to  flow  through  the  sewer — the  foul  air 
blowing  off  high  up  above  the  roofs.     The  branch 
drains  from  the  various  tenements  leading  into  the 
street  sewer  had  my  traps  upon  them,  and  the  gutter 
gratings  in  street  had  also  water-traps  placed  below 
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them,  80  that  no  foul  air  could  pass  up  through  said 
gutter  gratings.  ^        i  6 

Thousands  of  people  have  often  been  annoyed  by  the 
loul  smells  from  the  sewer  coming  up  the  untrapped 
gratings  so  often  placed  at  the  edge  of  pavements,  and 
1  believe  many  people  have  been  poisoned  thereby,  and 
especially  children,  who  will  often  be  seen  playing  over 
them  and  inhaling  the  deadly  fumes,  all  unconscious  of 
their  danger.  The  stink  issuing  from  untrapped  grat- 
ings at  the  edge  of  the  pavement  at  some  coast  towns 
m  summer  is  often  most  abominable  ;  but  whether  in 
the  town  or  at  the  coast  this  should  be  stopped,  and  no 
gutter  gratings  should  be  allowed  in  streets  without 
having  a  proper  trap  below  each. 

Figs.  823  and  324  are  vertical  sections  of  two  "forms 
ot  "  gully  "  or  water  traps  in  use  for  placing  below 
gutter  gratings  in  streets,  &c.  Both  are  generally  round 
m  the  body.    The  former  is  sometimes  styled  a  "  Box- 
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trap."  A  considerable  amount  of  space  exists  in  the 
bottom,  A,  of  each  trap,  where  sand,  &c.,  may  accumu- 
late for  some  time  without  interfering  with  the  working 
of  the  traps.  The  sand  requires  to  be  removed  at  in- 
tervals, of  course,  or  else  the  trap  would  choke  in  the 
course  of  time. 

Figs.  325,  326,  and  327  show  pi  uns  of  the  Sectional 
System  of  trapping  and  enilating  Street  Sewers,  as 
referred  to  in  my  patent  of  March  22nd,  1883.  In 
Fig.  325  the  pipe  d  and  the  two  pipes  d  b  indicate  high 
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level  blow-off  ventilating  pipes  for  different  sections  of 
the  sewer. 

These  pipes  are  supposed  to  be  carried  up  to  above 
the  roofs  of  most  convenient  houses,  the  higher  the 
better.  In  the  drawing  the  air  current  and  water  cur- 
rent are  shown  as  both  going  in  the  same  direction,  but 
where  it  is  found  to  work  better  the  air  may  be  allowed 
to  go  the  opposite  way  from  the  water.    I  show  both 
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ways  in  my  1883  specification.  In  Fig.  325  the  fresh 
air  may  either  enter  through  a  strong  iron  grating  g 
(which  may  have  or  have  not  a  self-closing  valve  h,  to 
let  fresh  air  in,  but  no  foul  air  out)  placed  on  the 
ground-level,  or,  where  preferred,  the  fresh  air  inlet 
may  be  by  a  high-level  inlet-pipe,  as  indicated  at  a,  and 
which  may  or  may  not  have  an  inlet  cowl  at  top.  One  of 
my  fixed  induced-current  exhaust  ventilators  c  is  shown 


324 


PLUMBING. 


placed  upon  the  top  of  the  foul  air  outlet  ventilating 
pipe  b.  The  object  of  this  system  of  trapping  and  ven- 
tilating street  sewers  is  to  prevent  foul  air  from  the 
sewers  coming  out  at  the  street  level.  In  case  a  trap 
should  ever  choke  there  is  shown  a  valve  r,  which  the 
rising  water  can  push  open  and  so  get  away.  The 
dotted  circle  at  s  indicates  a  side  street  sewer  coming 
into  the  trap,  so  that,  as  shown  in  Fig.  327,  one  trap 
may  serve  for  three  different  street  sewers  all  coming 
into  one  trap. 

Fig.  326  is  a  ground  plan  of  sewers  showing  a  sepa- 
rate trap  for  each  side  street,  as  well  as  traps  at  aoy 
desired  distance  from  each  other  on  the  main  sewer,  so 
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as  to  prevent  smells  from  main  sewer  going  up  any  of 
the  side  streets,  as  wished,  and  also  prevent  smells  or 
air  in  the  main  sewer  from  going  any  farther  along 
said  main  sewer  than  is  desired.  All  the  drains  h  from 
the  houses,  &c.,  are  shown  to  have  a  main  disconnecting 
trap  c  ;  d  indicates  trapped  gully  gratings,  e  blow-off 
ventilating  pipes,  g  indicates  that  if  wished  a  strong 
iron  blow-off  pipe  may  be  put  in  through  sunk  flat  or 
otherwise  of  a  house  or  warehouse  and  carried  up  the 
back  of  said  house  to  above  the  roof.  I  prefer,  how- 
ever, that  the  blow-off  pipes  for  the  sewers  should  not 
enter  the  inside  of  any  building  at  all,  and  especially  if 
that  building  is  a  dwelling-house. 
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Fig.  327  is  a  modification  of  Fig.  326,  showing  fewer 
traps  on  the  sewer,  and  indicating  that  one  trap  may 
serve  for  two,  three,  or  more  streets.    In  this  drawing 


Fig.  327. 


the  ventilating  air  cnrrent  is  also  shown  as  going  in  the 
same  direction  as  the  water,  which  would  often  be  the 
best  way,  especially  where  there  was  not  much  fall  and 
the  water  current  strong. 

This  plan  might  often  be  best  also  where  the  prevail- 
ing wind  blew  in  the  same  direction  as  the  water  went. 
In  other  cases,  where  the  prevailing  wind  blew  the 
opposite  way  from  the  water  flow,  then  it  might  be 
better  to  make  provision  for  the  air  current  going 
in  the  opposite  direction  from  the  water  flow, 
The  arrows  indicate  the  water-flow,  the  darts  the  air- 
currents. 

D,  Fig.  327,  indicates  Buchan's  disconnecting  traps 
put  on  between  each  house,  &c.,  and  the  sewer,  e  is 
gully  trap  at  edge  of  pavement  for  the  gutter  water, 
c  is  blow-off  ventilating  pipe  ;  A  is  Buchan's  discon- 
necting trap  in  street  in  one  of  the  styles  shown  in 
Fig.  325.  B  is  the  outer  end  of  the  trap.  There  are 
strong  iron  access  covers  at  the  level  of  the  street,  for 
access  to  either  end  of  each  trap,  g,  Fig.  325,  shows 
the  fresh-air  inlet  grating  to  one  side  of  the  access 
opening  or  manhole  of  the  trap,  with  sand  or  rubbish 
pocket  below  the  grating.  In  other  cases  either  the 
usual  strong  open  iron  gratings  may  be  used,  or  special 


326 


PLUMBING. 


gratings  with  rubbish  catch-pit  below,  as  shown  in 
Figs.  328  and  329. 

P,  Fig.  327,  indicates  side  street  sewers  going  into 
the  trap  on  the  main  sewer.  Where  there  is  sufficient 
fall,  the  water  go  ng  into  the  trap  from  the  sewer 
behind  it  and  from  the  side  sewers  may  be  made  to  fall 
into  the  trap,  but  where  there  is  not  sufficient  gradient 
for  that,  then  this  fall  or  cascade  may  be  dispensed 
with.  In  the  system  above  illustrated  it  is  understood 
that  while  the  fresh  air  may  enter  either  from  a  low  or 
high  level,  the  foul  air  is  to  be  blown  off  at  as  high  a 
level  as  possible  above  the  houses,  &c.,  or  above  their 
chimneys. 

_  So  far  as  I  am  aware,  the  sectional  system  of  trap- 
ping and  ventilating  street  sewers  has  very  seldom 
been  adopted  as  yet.  It  is  referred  to  in  The 
Builder  for  April  2*8th,  1888,  and  following  numbers. 
Mr.  W.  Santo  Crimp,  surveyor,  has  applied  the  system 
at  Wimbledon,  having  recently  isolated  several  miles 
of  sewers  in  that  district,  where  he  found  that  the 
ventilating  air  current  often  went  down  hill  with  the 
water  flow,  as  I  had  anticipated,  and  found  in  my  own 
experience. 

A  short  paper  on  "  Ventilation  of  Street  Sewers," 
read  by  me  at  the  Sanitary  Congress  of  the  Sanitary 
Institute  of  Great  Britain,  held  at  Griasgow  in  Sep- 
tember, 1883,  will  be  found  at  page  264  of  Vol.  V.  of 
"Transactions  of  the  Sanitary  Institute  of  Great 
Britain."  In  this  paper  I  described  three  different 
improved  ways  of  ventilating  the  street  sewers,  starting 
with  the  understanding  that  in  each  case  the  drains  of 
all  houses  and  other  buildings  were  to  be  isolated  from 
the  sewer  air  by  a  proper  disconnecting  trap.  This 
being  done,  the  sewers,  as  they  generally  are,  may  then 
be  ventilated  by  using  the  iron  gratings  in  the  middle 
of  the  street  as  inlets,  and  put  up  high-level  blow-off 
ventilating  iron  pipes,  with  induced  current  fixed  ven- 
tilators upon  them,  above  the  houses  to  act  as  outlets. 
These  blow-oflP  pipes  may  be  attached  at  bottom  to  the 
outer  eyes  of  my  No.  2  traps,  as  shown  at  l,  Fig.  301, 
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and  E,  Fig.  273.  The  gully  gratings  at  the  edge  of  the 
pavement  are  to  be  trapped. 

Another  plan  was  to  close  up  the  ventilating  gratings 
in  the  street,  and  have  a  number  of  high  level  venti- 
lating pipes  put  up  to  above  the  roofs  of  the  houses  or 
other  buildings,  so  many  to  act  as  inlets  and  so  many 
as  outlets. 

The  third  plan  was  the  sectional  system  of  trapping 
and  ventilating  the  sewers  illustrated  in  Figs.  325,  326, 
and  327. 

Figs.  328  and  329  show  vertical  cross  sections  and 
perspective  view  of  patent  ventilating  iron  gratings, 
with  provision  for  preventing  sand,  stones,  or  sticks 
falling  into  or  being  put  down  the  ventilating  and 
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access  shaft  above  the  trap,  and  so  falling  into  the  trap. 
A  is  square  or  round  opening  for  ventilation,  situated 
right  over  the  ventilating  opening  on  the  house  side  of 
the  trap.  The  fresh  air  enters  from  the  holes  in  the  iron 
cover  F,  as  shown  by  the  darts.  To  get  access  to  see,  or 
cleanse  out,  the  trap,  the  cover  f  is  first  lifted,  and  then 
the  interior  portion  b  b  may  also  be  taken  out.  g  is  the 
outer  vertical  casing  of  the  iron  frame,  which  may  be 
either  square,  round,  or  longitudinal.  T>  is  the  iron 
flange  or  sole.  Iron  framed  gratings  in  this  style  may 
be  made  any  size,  say  from  8  in.  square  or  diameter 
and  upwards  for  drains,  and  in  stronger  style  and 
larger  for  sewers. 

These  iron  gratings  and  frames  may  be  had  from 
Messrs.  George  Smith  &  Co.,  of  the  Hun  Foundry, 
Gla.sgow,  as  also  Fig.  330  style.  In  Fig.  330,  which 
f^hovvs  longitudinal  vertical  section  of  patent  iron  frame 
G  a  with  movable  iron  lid  k  f,  which  lid  or  cover  is 


328 


PLUMBING. 


half  grating  and  half  iron  plate,  there  may  be  used  a 
self-acting  valve  h,  which  is  intended  to  let  fresh-air 
pass  freely  into  the  drain  or  sewer,  but  to  close  against 


Fig.  329. 


any  air,  fresh  or  foul,  trying  to  get  out.  There  may 
be  an  iron  bottom  b  below  the  grating,  either  fixed  or 
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movable.  If  movable  it  may  have  a  handle  j.  Or 
this  bottom  part  b  may  be  awanting  and  a  deeper  hole 
left  in  the  ground.  The  top  cover  of  the  frame  K  F 
may  be  in  either  one  or  two  pieces.    The  grating  K  is 
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placed  to  one  side  of  the  opening  a  in  order  to  prevent 
sticks,  sand,  or  stones  falling  through  the  grating  get- 
ting into  the  opening  a.  This  style  of  grating  and 
cover  may  be  used  above  the  traps  or  access  openings 
of  either  drains  or  sewers.  The  breadth  of  Fig.  330 
cover  K  F  may  only  be  about  half  its  length. 

I  may  here  give  some  particulars  of  the  origin  and 
progress  of  the  machine-applied  smoke-test  for  drains. 
Up  to  about  twelve  years  ago  there  was  no  recognised 
or  known  system  in  general  use  for  examining  defec- 
tive di'ains  except  exposing  them.  It  appeared  to  me 
that  this  state  of  matters  was  open  to  improvement, 
more  especially  as  in  houses  I  was  examining  myself  I 
wished  to  know  the  state  the  drains  and  sanitary  pipes 
were  in  without  disturbing  them.  As  I  was  aware, 
especially  when  the  soil-pipes  went  up  inside  of  the 
house,  that  a  current  of  air  generally  passed  into  the 
drains  from  any  opening  made  into  them  from  outside 
of  the  house,  especially  if  said  opening  were  made  or 
existed  upon  the  inner  side  of  a  disconnecting  trap,  it 
occurred  to  me  that  if  smoke  were  passed  into  the 
drain  and  the  top  outlet  of  the  soil-pipe  or  other  outlet 
pipes  closed,  that  then,  if  leaks  existed  in  the  drains, 
&c.,  the  action  of  the  chimneys  if  iires  were  on  would 
draw  out  this  smoke  into  the  house.  Upon  experi- 
menting I  found  this  to  be  the  case.  At  first  my 
modus  operandi  or  style  of  applying  the  smoke  into 
the  drain  was  rather  crude,  viz.  by  suspending  or 
placing  burning  straw  or  brown  paper  into  the  drain, 
I  soon  found  this  was  not  satisfactory  enough,  espe- 
cially when  placed  down  the  ventilating  eye  on  the 
house  side  of  my  disconnecting  trap.  I  then  tried 
cotton  waste  suspended,  which  was  better,  and  did 
pretty  well  in  some  cases  where  the  leaks  were  bad  and 
a  number  of  fires  on  in  a  house.  It  did  not  do  so  well, 
however,  for  empty  houses  I  therefore  got  a  fanner 
to  blow  air  into  the  drain  above  the  suspended  cotton 
waste,  and  was  considering  how  to  improve  this  when 
I  was  called  in  to  see  if  I  could  cure  a  plague  of  rats 
which  infested  Dr.  Samuel  Moore's  house  here,  and 
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which  he  had  been  fighting  against  with  a  fumigatin^^ 
machine  by  which  the  fumes  of  sulphur  paper  were 
blown  into  the  rats'  holes,  and  so  scared  them  away  for 
a  time.  I  trapped  and  sorted  the  drains,  and  also  dis- 
covered a  passage  or  rat-run  from  the  next  house  and 
after  closing  up  the  hole  in  the  gable  with  cement  the 
rats  disappeared ;  and  as  Dr.  Moore  had  no  more  use 
for  his  fumigating  machine  I  bought  it  from  him,  find- 
ing it  would  do  very  well  for  applying  the  smoke- 
test  to  drains  with,  only  in  place  of  using  sulphur 
paper,  which  was  expensive,  I  used  the  cotton  waste  I 
had  been  using  before  with  some  sulphur  or  brimstone 
mixed  with  it.* 

Fig.  331  shows  sketch  of  this  fumigating  machine  ; 
the  material  for  fumigating  with,  or  for  producing 

smoke,  being  placed 
in  the  round  vertical 
chamber.  The  fan  is 
in  the  round  side 
chamber  with  the 
nozzle.  To  this 
nozzle  a  piece  of 
india  -  rubber  tube, 
about  l|-inch  dia- 
Fig.  331.  meter,  or  so,  is  at- 

tached, for  convey- 
ing the  sulphur  fumes  or  smoke  into  the  place  to  be 
fumigated,  or,  as  I  used  it,  into  the  drain.  The  large 
driving  wheel  is  attached  to  the  spindle  of  the  fanner  by 
a  band  made  of  -|  in.  spliced  hempen  cord  or  rope.f 
This  "Fumigator"  was  patented  in  1871,  April  28th, 
No.  1,137,  by  Mr.  S.  S.  Bateson,  of  Mayfair,  Middle- 
sex, and  the  first  duty  of  £50  was  paid  in  1874  ;  but 
the  £100  duty  due  at  the  end  of  the  seventh  year  was 

*  The  author  did  not  patent  this  system  of  testing  drains  and  soil- 
pipes  by  smoke,  so  that  all  and  sundry  may  freelj'  use  it. 

t  I  have  found  these  hempen  cords  rather  expensive,  paying  six 
shillings  and  nine  pence  nett  the  half-dozen  for  them,  carriage  extra. 
Mr.  John  Todd,  rope  manufacturer  here,  tells  me  he  can  supply  them 
in  quantities  spliced,  at  about  twopence  each  ;  but  he  recommends  a 
round  cotton  rope  band  as  better.    It  costs  about  thrtepence  each. 
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not  paid,  and  so  on  May  lOtb,  1878,  the  Patent  was 
advertised  in  the  Commissioners  of  Patents'  Journal  as 
void.  The  machine,  as  a  producer  of  smoke  for  drain- 
testing,  is  open  to  improvement,  as,  in  my  experience, 
unless  the  waste  is  carefully  manipulated,  it  sometimes 
goes  into  flame,  and  the  result  is  invisible  gas  instead  of 
visible  smoke.*  Mr.  Bateson,  in  his  a.d.1871  specifica- 
tiouj  does  not  refer  to  his  machine  as  a  producer  of 
smoke  for  testing  drains,  as  we  now  do,  but  states  that 
it  was  to  fumigate  or  desti'oy  vermin  and  noxious  insects, 
or  to  disinfect  sick-rooms  or  hospital  wards,  or  to  ipev- 
fume  apartments,  halls,  or  theatres.  He  died  in  1879. 
Shortly  after  I  began  to  use  the  machine-applied  smoke- 
test  for  finding  out  defects  in  the  drains  and  soil-pipes, 
&c.,  of  houses,  the  late  Mr.  Kenneth  Macleod,  Sanitary 
Inspector  for  Glasgow,  recommended  it,  and  one  of  his 
staff,  Mr.  James  Dobson,  invented  a  smoke  machine  of 
his  own  design  for  testing  the  drains  of  houses,  and 
used  it  privately.  The  first  application  of  the  smoke- 
test  by  the  Sanitary  Department  of  Glasgow  for  the 
public,  as  recorded  in  the  books,  was  on  20th  February, 
1882,  several  years  after  my  introduction  of  it.  Mr. 
Macleod  had  publicly  recommended  it,  however,  in 
1880.  Mr.  Dobson,  and  Mr.  Peter  Fyfe,  now  the  sani- 
tary inspector  for  Glasgow,  have  lately  patented  a 
smoke-testing  machine,  which  works  by  water-power. 
Fig.  332  gives  sketch  of  this  machine  in  the  act  of 
being  used  above  a  6-inch  Buchan's  No.  2  disconnect- 
ing trap,  to  blow  smoke  into  the  house  drain,  e  is  the 
combustion  chamber ;  k  is  the  fanner  ;  d,  the  blow- 
pipe from  the  fanner  to  the  combustion  chamber  ;  q  is 
the  water-cock  for  driving  the  fan  ;  it  is  connected  by 
means  of  a  half-inch  or  three-quarter  inch  india-rubber 

*  It  is  somewhat  heavy  also,  the  smallest  one  I  have,  without  its 
india-rubber  tube,  weighing  about  37  lbs.  Mr.  Dobson's  hand- 
worked machine,  with  india-rubber  tube  and  wooden  box  to  carry 
machine  in,  weighs  25  lbs.  in  all.  Burn  and  Baillie's,  with  tube  but 
without  wooden  box,  weighs  27  lbs.  Mr.  Fyfe  tells  me  they  expect 
to  produce  shortly  a  new  small  water-wcirked  machine,  costing  vmder 
£2,  that  will  only  weigh  aljout  7  lbs.  If  so,  it  would  be  a  boon  to 
those  using  smoke  machines,  if  this  new  one  could  be  Iransfoimod 
into  a  serviceable  hand-woikod  machine,  to  weigh  12  lbs.  or  less. 
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tube,  attached  at  one  end  at  z,  and  at  other  end  to  one 
of  the  cold  water  taps  in  the  house. 

Fig.  33 1_  style  of  smoke  machine,  as  also  Fig.  333 
style,  require  some  person  to  drive  them  ;   but  Fig 
332,  being  driven  by  water,  can  be  left  for  a  consider- 


Fig.  332. 


able  time  working  away  itself,  wherever  there  is  plenty 
of  water  with  sulficient  pressure  —  about  50  lbs.  per 
square  inch,  or  less  does  very  well — to  driA^e  it.  The 
amount  of  water  used  is  not  great,  as  it  has  to  pass 
through  a  fine  nozzle  before  impinging  on  the  turbine  i. 
The  machine  has  also  an  injector  arrangement,  in  order 
to  put  extra  pressure  on  when  wished.  Further  infor- 
mation will  be  got  from  the  patentees. 

Fig.  333  is  a  style  of  hand-worked  smoke-testing 
machine,  which  I  have  used  of  late  and  think  verj^ 
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highly  of.  It  was  patented  in  1884,  Oct.  23rd,  No. 
14,056,  by  Mr.  Macdonald,  of  the  firm  of  Messrs.  Burn 
and  Baillie,  plumbers  and  brass-founders,  Edinburgh. 
It  is  shown  as  seated  upon  the  ground,  and  blowing 


Pig.  333. 


smoke  through  the  tube  M  into  the  top  of  a  Buchan's 
No.  2  trap,  and  from  thence  into  the  drains  in  or 
around  the  house,  l  is  the  cover  over  the  combustion 
chamber,  which  chamber  is  filled  with  soiled  cotton 
waste  ;  j  is  the  handle  which  works  the  bellows  ;  k  is 
a  stop-cock  for  shutting  when  the  bellows  is  not  being 
worked,  in  order  to  prevent  the  smoke  or  heat  from  the 
combustion  chamber  getting  back  into  the  bellows. 
The  outside  of  the  combustion  chamber  is  filled  with 
water,  and  so  a  water-tight  joint  is  formed  when  the 
cover  L  is  put  on, 

A  larger  machine  than  either  of  the  foregoing  was 
patented  in  December,  1884,  No.  16,952,  by  Messrs. 
John  Watts  &  Co.,  of  the  Broad  Weir  Engin"e  Works, 
Bristol,  who,  as  I  understand,  were  the  original  maker-! 
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of  tlie  fumigating  machine  shown  in  Fig.  331.  To 
those  made  by  them  they  have  for  some  years  back 
applied  the  distinguishing  registered  title  of  "  As- 
phyxiator,"  which  particular  title  or  name  no  one  else 
can  apply  to  smoke  machines. 

When  smoke-testing  the  drains  of  houses  the  trader 
men  or  parties  doing  it  must  watch,  and  not  asphyxiate 
or  suffocate  the  baby  or  any  of  the  other  inmates  of  the 
house.    The  canary  or  parrot  need  not  be  killed  either. 

Fig.  334  shows  the  plug  invented  by  Mr.  Franci, 
Botting,  Sanitary  Engineer,  Baker  Street,  London,  for 


Fig.  334.  Fig.  335. 


plugging  up  drain-pipes  when  either  the  water-test  or 
smoke-test  is  applied,  b  b  are  two  discs  of  either  wood 
or  iron,  bevelled  at  the  circumference,  as  shown.  When 
these  discs  are  screwed  towards  each  other  the  solid 
ring  of  india-rubber  A  is  pressed  tightly  against  the 
circumference  of  the  pipe,  and  so  a  tight  plug  is 
formed. 

Fig.  335  shows  a  modification  of  this  plug,  suggested 
by  the  author,  in  which,  instead  of  forming  the  screw 
of  a  solid  bolt  it  is  made  of  a  tube  G,  through  which 
the  smoke  from  a  smoke  machine  may  be  applied  when 
testing  the  drains. 

The  use  of  peppermint  and  paraffine  oil  for  testing 
drains  has  been  tried,  but  as  these  tests  only  depend 
upon  the  sense  of  smell— of  which  sense  various  peoplo 
are  considerably  deficient— the  smelling  test  has  had  to 
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give  way  to  the  smoke  test,  as  the  latter  appeals  not 
merely  to  the  uose  but  also  to  the  eyes. 

The  institution  of  vaccination  by  Dr.  Edward  Jenner 
in  1796,  and  the  invention  of  chloroform  as  an  anaes- 
thetic by  Sir  James  Y.  Simpson  in  1847,  are  instances 
among  many  of  what  has  been  done  by  members  of  the 
medical  profession  to  prevent  and  palliate  human  disease 
and  suffering.  Perhaps  some  gracious  historian  in  the 
next  century  will  acknowledge  that  the  introduction  of 
the  smoke  test  for  drains  by  a  tradesman  was  a  step  in 
the  same  direction. 

In  closing  this  chapter  I  may  observe  that,  while  not 
forgetting  the  early  pioneers,  led  on  by  the  veteran, 
Mr.  Edwin  Chadwick,  C.B.,  sanitary  literature  within 
the  last  few  years  has  been  most  abundant,  and  also  quite 
popular  ;  and  what  is  better,  the  greater  part  of  it  has 
been  useful,  instructive,  and  very  good.  We  have  had 
the  architect,  the  chemist,  the  engineer,  and  phj^sician 
all  vying  with  each  other,  as  to  who  would  do  best. 
One  pamphlet  I  especially  esteem  is  "The  Sanitary  Work 
of  an  Architect,"  by  Mr.  Ernest  Turner,  F.R.I.B.A., 
London.  Another  interesting  little  work  by  an  archi- 
tect is  "  An  Hour  with  a  Sewer  Rat,"  by  "Mr.  G. 
Hoskins,  F.R.l.B.A.  Mr.  Rogers  Field, "B. A.,  C.E.,* 
is  well  known  both  for  his  words  and  deeds  in  connec- 
tion with  sanitation,  and  in  great  measure  in  its  relation 
to  house  drainage.  Mr.  S.  S.  Hellyer's  "  Lectm-es  to 
Plumbers,"  and  "The  Plumber  and  Sanitary  Houses," 
are  books  which  all  plumbers  who  can  afford  it  should 
possess.  Mr.  Bailey  Denton  is  anoiher  writer  upon 
diainage  whom  I  might  raenlion.  I  have  already 
referred  to  Mr.  Baldwin  Latham's  standard  work  on 
"  Sanitary  Engineering."  In  the  body  of  1  his  work  I 
have  mentioned  a  number  of  well-known  names — 
co-workers  towards  sanitaiy  pi  ogress  :  to  which  I  may 
add  Drs.  W.  H.  Corfield,  C.  A.  C  ameron,  and  Chailes 
Cameron,  M.P.,  Sir  James  Gowans,  Lord  Dean  of  Guild, 

*  Mr.  Fielfl,  F,,  Cannon  Row,  Loadon,  S.W.,  is  the  inventor  of 
Field's  flushing  tank. 
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and  Dr.  Henry  D.  Lfttlejohn,  Medical  Officer  of  Health 
for  Edinburgh,  who  have  both  done  much  towards 
improving  the  drainage  of  the  capital  of  Scotland  *  I 
may  also  mention  Drs.  E.  T.  Blake  and  David  Page 
Likewise  Mr.  Ed.  C.  Eobins,  F.S.A.,  who  has  delivered 
various  important  lectures  in  connection  with  the 
healthy  and  comfortable  use  of  buildings ;  John  Far- 
quharson,  architect,  Haddington,  who  has  been  paying 
special  attention  to  the  improved  ventilation  of  churches 
and  schools;  also  H.  P.  Boulnois,  C.E.,  Portsmouth, 
author  of  the  "Municipal  and  Sanitary  Engineer's 
Handbook  "  ;  and  last,  but  not  least,  Dr.  T.  Pridgin 
Teale,  of  Leeds,  with  his  amusing  and  yet  highly  instruc- 
tive "  Pictorial  Guide  to  Domestic  Sanitary  Defects  "  f 
The  names  of  officers  of  health  and  sanitary  in- 
spectors throughout  the  kingdon  are  so  numerous  that 
I  could  not  pretend  to  name  them,  but  they  have  all 

_  *  I  am  indebted  to  the  courtesy  of  Mr.  John  Cooper,  Burffh  En- 
gineer and  Master  of  Works,  Edinburgh,  for  a  copy  of  the  "  Memo- 
randa prepared  and  issued  by  the  Dean  of  Guild  Court  of  Edinburgh 
at  the  beginning  of  1888,  for  the  guidance  of  architects,  builders 
and  others,  from  which  we  learn  that  all  the  plans  of  new  houses  pre- 
sented to  the  Court  are  carefully  examined  to  see  that  they  are  in 
accordance  with  the  regulations.  They  are  very  particular  in  regard 
to  inspecting  and  testing  the  drainage,  while  a  plan  and  record  of  the 
position  and  arrangements  of  the  drainage  system  are  preserved  for 
future  reference.  On  completion,  a  final  examination  is  made  before 
the  building  is  certified  as  being  fit  for  human  habitation.  Duplicates 
of  these  certificates  can  be  had  by  the  owners  if  they  want  them . 
Should  the  owner  of  any  new,  or  structurally  altered,  building  allow 
it  to  be  occupied  before  it  is  certified,  he  is  liable  to  a  penalty  not  ex- 
ceeding £5,  with  the  addition  of  £2  for  every  day  during  which  such 
occupancy  shall  continue.  Before  the  drains  of  a  "building  are  covered 
up,  twenty-four  hours'  notice  has  to  be  given  to  the  burgh  engineer. 
Sir  James  Gowans  informs  me,  that  although  he  had  some  little  diffi- 
culty with  architects  and  builders  at  the  first,  he  finds  they  are  now 
pretty  willing  to  fall  in  with  his  suugtstions.  In  Aberdeen,  the 
surveyor  informs  me  that  they  insist  on  all  water-fittings,  drainage, 
and  ventilation  being  executed  in  accordance  with  the  Town  CounciFs 
printed  regulations,  and  that  houses,  &c.,  are  tested  by  the  smoke 
test — first  the  drains  and  then  the  plumber's  work.  In  many  other 
cities  and  towns,  the  change  that  has  taken  place  for  the  better  has 
been  very  great  during  the  last  few  years. 

t  I  omitted  to  express  my  belief,  on  page  208,  that  Mr.  John 
Honeyman,  F.R.I.B.A.,  was  the  first  to  advocate  the  full  exposure  of 
closets. 
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been  helping  on  the  good  work  of  the  day.  Mtiy  they 
all  reap  their  reward,  and  their  country  gratefully 
acknowledge  it  has  been  the  better  that  they  have 
lived. 

In  connection  with  sanitary  improvements,  I  have 
somehow  come  into  personal  contact  with  very  few  of 
the  clergy,  although  I  am  aware  that  many  of  them 
have  been  interesting  themselves  specially  in  this  work. 
Chief  among  those  I  do  know,  the  Rev.  John  Stark,  of 
Duntocher,  stands  out  in  bold  relief  as  an  apostle  of 
sanitation.  He  seems  never  to  be  weary  of  well-doing. 
Both  young  and  old — and  especially  the  former — have 
much  to  thank  him  for  on  account  of  what  he  has  done 
for  them.  The  old  saying,  "  Mens  sana  in  corpore 
sano  " — a  sound  mind  in  a  sound  body — is  getting 
transformed  into,  "  Corpus  sanum  dat  mentem  sanum  " 
— a  sound  body  produces  a  sound  mind.  It  is  a  mistake 
to  boast  of  the  mind  being  perfectly  sound  when  the 
brain  is  diseased  ;  or  that  the  rising  generation  can 
grow  up  strong  and  healthy  as  they  ought  in  unhealthy 
surroundings.  Hence  the  demand  for  improved  environ- 
ment. 
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Water  Regulators  or  Governors,  and  Gas  Stoves. 

Attention  is  here  drawn  to  a  new  water  regulator 
invented  some  years  ago  by  Mr.  William  Foulis,  Gas 
Engineer,  Glasgow.  The  object  of  this  regulator  is  to 
control  the  supply  of  water  in  mains  so  as  to  maintain 
a  constant  outlet  pressure,  under  varying  conditions  of 
inlet  pressure  or  outlet  consumption.  E.g.  if  the  re- 
servoir were  200  feet  high  above  a  certain  district,  then 
by  the  insertion  of  this  new  regulator  the  pressure 
could  be  reduced  to  only  100  feet,  and  so  on  as  desired. 
A  great  improvement  in  these  valves  is  that  even  the 
largest  sizes  may  be  worked  by  weights  of  a  few 
pounds. 

Fig.  336  is  vertical  section  of  one  arrangement  where 
F  is  the  inlet,  g  the  outlet  from  the  governor,  a  is  the 
valve,  and  b  the  piston  attached  to  it,  c  is  the  pipe 
communicating  with  the  arrangement  shown  in  Fig. 
337.  The  pressure  on  the  top  of  the  valve  A  balances 
the  pressure  under  the  piston  b,  and  the  valve  adjusts 
itself  until  the  balance  of  pressures  is  obtained.  The 
inlet  pressure  acting  on  the  bottom  of  the  valve  A  and 
top  of  the  piston  B  is  neutralised,  and  has  no  influence 
on  the  action  of  the  governor. 

The  means  of  obtaining  the  necessary  pressure  under 
the  piston  is  shown  in  the  arrangement  in  Fig.  337. 
It  consists  of  an  elongated  piston  or  ram,  r,  about 
1  inch  in  diameter  and  6  inches  long,  working  m  a 
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cylinder,  g.  In  this  ram  a  recess  is  cut.  c  is  a  pipe 
leading  to  the  underside  of  the  piston  of  the  valve, 
F  is  a  communication  with  the  inlet  of  the  valve,  and 


t 


Fig.  336. 


G  communicates  either  with  the  outlet  or  above  ground. 
A  small  hole,  D,  through  the  nun  communicates  the 
pressure   to   its  underside.     The   ram  is  continued 

Q  2 
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through  the  top  of  the  cylinder,  and  may  be  loaded 
to  any  desired  extent. 

The  regulating  arrangement  in  Fig.  337  from  its 
small  size  may  be  placed  in  any  convenient  position — 
e.g.  in  the  pillar  of  a  lamp  as  shown  in  Fig.  338 — 
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Fig.  337. 

the  governor  itself  being  placed  underground  on  the 
line  of  main,  at  any  distance  from  the  regulating 
arrangement.  Such  a  regulator  as  above ^  described 
should  be  very  useful  in  a  town  or  city  with  various 
levels,  to  prevent  waste  of  pressure  upon  the  low  levels, 
and  allow  full  pressure  only  for  the  high  levels. 
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Fig.  339  is  vertical  section  of  a  small-sized  regulator, 
tlie  intention  of  wliich  is  to  reduce  the  pressure  in  ser- 
vice pipes  to  houses  in  cases  where  the  pressure  is 
stronger  than  is  either  necessary  or  is  wanted,  and  so 
help  to  save  injury  to  the  pipes  and  fittings  from  extra 
high  pressure. 

I  have  not  seen  any  of  the  large  governors  working 
yet,  but  I  am  told  they  are  doing  satisfactorily  where 


Fig.  338. 


they  have  been  applied.  It  will  require  some  time  to 
show  their  real  value.  I  saw  some  experiments  with 
the  small  one,  Fig.  339,  showing  its  action  as  a  reducer 
of  the  pressure.  Hitherto  stop-cocks  have  been  used,  as 
per  page  156,  to  serve  at  one  and  the  same  time  as 
shut-off  cocks  and  as  regulators  to  check  excessive  out- 
flow while  the  water  was  running ;  but  these  stop- 
cocks, although  half  shut,  did  not  reduce  the  pressure 
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m  any  degree,  when  the  water  ceased  running.  If 
Fig,  339  would  serve  as  stop-cock,  regulator^  and 
reducer  of  the  pressure  all  in  one,  then  its  value  would 
be  greatly  enhanced.    It  was  suggested  to  try  one 


Pig.  339. 


witli  a  ecrew-down  spindle  attached,  and  also  witli  an 
air  vessel. 

Fig.  340  is  sketch  of  an  improved  Gas  Stove — 
entitled  the  "  Regenerator  " — lately  invented  by  Mr. 
Foulis,     It  is  made   in  two  styles  as  per  vertical 
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sections  Figs.  341  and  34.2.  The  latter  (the  A  pattern) 
has  a  heating  air  chamber,  f,  between  the  furnace  or 


i'  lg,  34U. 


firo  and  the  outer  metal  casing,  which  the  former  (th 
B  pattern)  wants. 
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In  Fig.  342,  it  will  also  be  seen  that  the  outlet  for  the 
waste  gas  fumes  is  low  down  near  the  floor  at  e,  whereas 
the  outlet  for  the  gas 
fumes  in  Fig.  341,  is  near 
the  top  at  D.  For  this 
reason  I  prefer  to  use 
Fig.  341  style  of  stove, 
and  especially  where  the 
vent  or  outlet  pipe  from 
the  gas  stove  has  not  an 
exceptionally  good  up- 
draught.  Fig.  341  is  the 
cheaper  style  and  I  think 
the  healthiest  also.* 

I  put  one  of  the  Fig, 
341  stoves  into  the  billiard 
room   of  Mr,   M,   G.   Mson's  house 


Fig.  341. 
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Pollokshields,  N.B.,  and  after  it  has  been  on  for  some 
time  the  room  gets 


so 

warm  that  the  gas  has 
to  be  lowered.  It  was  in- 
tended to  put  in  two 
stoves,  but  I  recom- 
mended that  one  should 
be  tried  first,  which  is 
found  quite  enough, 

B  in  both  figures  is  the 
combustion  chamber  into 
which  the  gas  flames 
deliver.  Above  B  there 
is  an  irregular  fretwork 
of  firebrick,  which  is  in- 
tended to  give  the  ap- 
pearance of  a  bright  coal  or  coke  fire  when  the  gas  is 
lighted. '  As  the  combustion  chamber  b  is  surrounded 
with  firebricks,  a  very  strong  heat  is  sent  out  after  the 
gas  has  been  on  for  some  time. 


Yisr.  342. 


*  Tlie  makers  are  R.  and  A.  Main,  Gas  Coolting  and  Heating 
Engineers,  Argyle  Works,  Glasgow.    Also  the  Carron  Company. 
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When  a  gas  stove  is  used  in  a  room,  there  is  much 
more  necessity  to  provide  outlet  ventilation  to  carry  off 
the  V  tiated  air  than  with  the  ordinary  open  fire,  for 
the  latter  has  generally  a  large  or  wide  openmg  mto 
the  vent,  whereas  the  gas  stove  has  generally  only  a 
small  outlet  equal  to  about  a  three  inch  or  four  inch 
diameter  pipe.  This  being  so,  supposing  a  "  Regene- 
rator "  gas  stove  to  be  fitted  into  a  room  m  place  of  the 
register  grate  b  shown  in  Fig.  297f,  page  275,  then 
have  either  one  or  two  ventilating  pipes  put  in  as  per 
the  "  Air-pipe  c,"  which  air-pipe  c  may  either  have  its 
inlet  opening  at  d  as  shown,  or  it  may  be  above  the 
ceiling— say  in  the  centre  of  ihe  room.  In  other  cases 
the  outlet"  may  be  by  the  pipe  h,  page  275,  or  its 
equivalent.  A  gas  stove  badly  fitted  into  a  room  may 
make  the  room  warm,  but  at  same  time  it  may  act  like 
a  slow-poisoner,  while  a  good  gas  stove  fitted  into  a 
room  that  is  sufiiciently  ventilated  will  make  it  warm, 
comfortable,  and  healthy. 

It  is  often  highly  dangerous  to  leave  a  warm  room 
and  stand  in  the  draught  of  the  open  outer  door  speak- 
ing to  departing  friends,  and  especially  on  a  cold  day. 
Many  people  have  brought  painful  illness  and  _  even 
death  upon  themselves  by  so  doing.  Last  spring  a 
highly  accomplished  young  lady  friend  of  the  Author's 
lost  her  life,  after  a  few  days'  severe  illness,  in  this  way. 

A  great  variety  of  gas  stoves  for  heating  and  also  for 
cooking  are  made  by  other  makers,  such  as  Thomas 
Fletcher,  of  Warrington;  John  Wright  &  Co.,  of 
Birmingham;  Smith  and  Wellstood,  Glasgow,  &c.,  &c., 
while  a  number  of  the  gas  companies  or  corporations 
now  show  gas  stoves  at  their  ofiices. 
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Eegistration  of  Plumbers. 

In  closing  this  new  edition  of  Plumbing,  it  will  be  both 
interesting  and  useful  to  give  a  short  sketch  of  the  rise 
and_  spread  of  the  present  great  movement  for  the 
National  Registration  of  Plumbers.  The  Worshipful 
Company  of  Plumbers  of  London  has  taken  the  lead 
in  this,  and  spared  neither  money  nor  pains  in  striving 
to  make  it  a  success.  The  public  start  of  the  move- 
ment may  be  said  to  have  taken  place  at  the  Congress 
of  Plumbers  from  all  parts  of  the  kingdom,  held  at  the 
International  Health  Exhibition,  London,  in  October, 
1884.  This  Congress  was  held  to  consider  the  best 
means  for  protecting  the  public,  in  regard  to  plumbers' 
work  in  connection  with  house  sanitation,  and  also  to 
consider  what  practical  steps  should  be  taken  to  raise 
the  status  of  the  trade. 

The  chairman  of  the  meetings,  at  the  "Healtheries," 
was  the  then  Master  of  the  London  Plumbers'  Com- 
pany, who  previously  to  this  had  been  striving  to  do 
something  to  advance  the  craft  for  the  good  of  the 
public,  and  amongst  other  things  the  suggestion  was 
made  to  confer  the  membership  of  the  Plumbers'  Com- 
pany, as  a  premium  and  diploma,  on  craftsmen  who 
proved  themselves  worthy  of  it,  and  which  diploma 
would  be  a  means  of  letting  it  be  publicly  known 
that  its  recipient  was  a  qualified  and  worthy  plumber. 
This  contained  the  germ  of  a  good  idea  but  was  too 
local  for  general  application,  hence  the  necessity  for 
something  wider  in  scope. 

Apart  from  this  it  was  felt  by  a  few  who  took  an  in- 
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terest  in  plumbing  work,  that  tlae  great  International 
Health  Exhibition  of  1884,  in  London,  should  be  utilised 
in  order  to  hold  a  National  Congress  of  Plumbers  at  it 
to  consider  questions  affecting  the  trade.  Mr.  Arthur 
T.  Dale,  of  the  Plumber  and  Decorator,  London,  wrote 
to  me  in  the  summer  of  1884,  asking  me  to  use  my 
influence  in  getting  np  a  meeting  of  plumbers  in 
London  during  the  Exhibition,  and  after  thinking  the 
matter  over  it  seemed  to  me  that  if  anything  really 
practical  and  permanent  was  to  result  from  a  meeting 
of  plumbers  at  the  "  Healtheries,"  some  influential 
local  person  or  body  must  be  got  to  take  the  lead  in  the 
proceedings.  The  only  body  that  I  knew  that  could 
properly  do  so  was  the  Worshipful  Company  of 
Plumbers  of  London,  so  in  June,  1884,  I  wrote  to 
the  Master  of  the  Company,  mentioning  that  it  was 
desirable  to  have  a  Congress  of  Plumbers  at  London 
during  the  Exhibition,  and  asking  him  to  lay  the 
matter  before  his  Company  to  see  if  they  would  agree 
to  take  part  in  the  Congress.  He  entered  heartily  into 
the  idea  himself,  and  a  special  meeting  of  the  Wardens' 
Court  being  called,  the  idea  was  approved  of  by  it.* 
The  Company  thereafter  proceeded  to  take  active  steps 
to  get  up  and  organize  the  proposed  Congress,  which 
was  most  successfully  held  in  October,  1884,  the  Master 
and  officers  of  the  Plumbers'  Company  attending  and 
taking  the  leading  part  at  the  meeting,  which  lasted 
two  days. 

The  opening  paper  read  was  by  Mr.  Ernest  Hart,  on 
"  The  Regulation  and  Registration  of  Plumbers  ;  Facts 
in  support  of  the  Extension  of  the  Existing  Statute 
Law  as  to  House  Drainage."  There  followed  papers 
by  Mr.  William  Eassie,  on  "  The  Technical  Instruction 
of  Plumbers,"  Mr.  C.  T.  Mlllis,  on  "  Technical  Educa- 
tion for  the  Sanitary  Plumber,"  and  by  Mr.  J.  AV". 

*  I  also  communicated  with  a  rmmlier  of  other  masler-plumhers  in 
London  and  elsewhere — more  particularly  with  Mr.  P.  J.  Davies  of 
London,  and  Mr.  I).  Emptage  of  Margate — who  promised  to  aid  the 
movement.  The  proposal  was  also  ventilated  and  advocated  in  the 
Pliimhing  and  Architocturiil  .Tournals. 
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Clarke  and  Mr.  E.  Q.  Mawbey  on  the  same  subject. 
A  discussion  followed,  in  which  a  number  of  those 
present  took  part.*  Other  papers  were  read  b)^  or  for 
Mr.  W.  R.  Maguire,  of  Dublin;  Mr.  F.  Wells,  of 
Worcester  ;  Mr.  John  Smeaton,  of  London  ;  Mr.  P.  J. 
Da  vies  and  Mr.  E.  Knight,  both  of  London ;  Mr". 
Bobert  Smitb,  of  Bermondsey  Square  ;  Mr.  H.  Webb, 
of  London  ;  Mr.  W.  P.  Buchan,  Glasgow  ;  Mr.  w! 
Poole,  of  Norwich  ;  Mr.  David  Emptage,  of  Margate ; 
Mr.  T.  H.  Court,  of  London  ;  and  Mr.  J.  Bailey,  of 
Grantham. 

The  following  were  the  Resolutions  passed  at  the 
Congress : — 

1.  "  That  it  is  the  opinion  of  this  Congress  that 
architects  should  not  include  plumber's  work  in  the 
builder's  contract." 

2.  "  That  in  the  opinion  of  this  Congress  it  is  desir- 
able that  the  apprenticeship  system  should  be  con- 
tinued, modified^  if  necessary,  to  suit  the  improved 
course  of  technical  education." 

3.  "That  this  Congress  is  of  opinion  that  in  the  event 
of  the  establishment  of  Provincial  Boards  of  Examiners 
of  Plumbing  Work,  such  Boards — 

(1.)  Should  be  affiliated  with  a  Metropolitan  Board. 

*  A  full  account  of  the  proceedings  was  published  in  book  form — 
extending  to  153  pages — by  the  Plumbers'  Company.  I  see  on  page 
41  that  in  reference  to  the  value  of  water  traps  I  am  made  to  say, 
"In  spite  of  the  water,  particles  of  gas  remained  which  caused 
disease."  That  is  nonsense.  "What  I  said  was  that,  "  In  spite  of  the 
laboratory  experiments — which  showed  strong  gases  passing  through 
water — in  practice  a  good  water-trap  prevented  the  passage  through 
it  of  the  particular  germs  which  caused  disease,  and  also  of  sewage 
air  or  gases  to  do  any  harm."  (This  corresponds  with  what  I  pub- 
lished in  1883,  and  which  again  appears  in  the  foot-notes  on  pages 
108  and  233  of  this  edition.)  On  page  87,  again,  I  am  made  to  say, 
' '  Some  of  the  best  plumbers  in  Glasgow,  while  condemning  the  use 
of  iron  for  soil-pipes,  invariably  use  heavy  iron  for  other  purposes.  I 
have  never,  however,  seen  anything  wrong  with  any  of  these  iron 
pipes."  This  should  read,  "  While  condemning  the  use  of  light  iron 
pipes  for  soil-pipes,  invariably  use  heavy  iron  pipes  for  that  purpose. 
I  have  never  seen  anything  wrong  with  these  heaAy  (about  |-inch 
thick)  iron  soil-pipes."  Should  a  new  edition  of  these  Proceedings  be 
issued,  the  editor  might  kindly  oblige  by  correcting  these  mistakes. 
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(2.)  Should  consist  largely  of  trained  working 
plumbers. 

(3.)  Should   be  in   connection  with  Provincial 
Schools  of  Plumbing." 

4.  "  That  in  the  opinion  of  this  Congress  the  regis- 
tration of  master  plumbers  and  journeymen  is  ex- 
pedient." 

5.  "  That  this  Congress  is  of  opinion  that  it  is  expe- 
dient that  the  system  of  sealing  or  marking  lead  and 
solder  of  standard  weight  and  quality  be  revived  by 
the  Plumbers'  Company,  and  that  the  Plumbers'  Com- 
pany should  be  requested  to  consider  whether  the 
materials  used  in  plumbers'  work  as  substitutes  for  lead 
are  suitable,  and  whether  standai'ds  of  quality  for  such 
materials  could  be  advantageously  fixed  on  and  verified 
by  a  recognised  mark." 

6.  "  That  the  Resolutions,  Recommendations,  and 
Conclusions  set  forth  in  the  preceding  papers  be  re- 
ferred to  the  Plumbers'  Guild,  with  a  request  that 
they  will  confer  thereon  with  a  view  to  take  such 
action  as  may  seem  best." 

The  first  of  these  Resolutions  refers  more  to  the 
London  or  English  practice,  as  in  Scotland  it  is  cus- 
tomary to  give  the  plumber's  work  directly  to  the 
plumber.  The  fourth  Resolution,  proposed  by  Mr.  D. 
Emptage  and  seconded  by  Mr.  Houghton,  however,  is 
the  one  we  are  particularly  dealing  with  here. 

At  first  this  Registration  was  set  a-going  in  the 
London  district,  but  it  soon  overflowed  that  boundary 
and  its  aspirations  became  national.  The  Company, 
therefore,  went  out  into  the  provinces,  with  the  result 
that  in  Scotland,  e.g.,  the  northern  part  of  the  kingdom 
has  been  laid  out  into  six  districts,  viz.  : — Glasgow  and 
the  West  of  Scotland  ;  Edinburgh  and  the  East  of 
Scotland  ;  Forfarshire,  Fifeshire  and  Perthshire  ;  Aber- 
deenshire, Kincardineshire  and  Banffshire ;  Inverness 
and  the  North  of  Scotland  ;  Dumfriesshire,  Kirkcud- 
brightshire and  Wigtownshire.*     The  first  District 

*  Each  district  council  consists  of  an  equal  number  of  masters  and 
men  and  also  of  public  representatives.  The  Litter  generally  including 
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Council  in  Scotland  was  the  Forfarshire  one,  with  its 
head-quarters  at  Dundee.  The  Glasgow  and  West  of 
Scotland  was  established  next  at  Glasgow,  on  January 
9th,  1888,  Sir  James  King,  Bart.,  the  Hon.  the  Lord 
Provost  of  Glasgow,  in  the  Chair,  and  up  to  October, 
1888,  there  have  been  sent  into  it  upwards  of  700 
applications  for  Registration  from  both  masters  and 
men.  The  popularity  of  the  National  System  of 
Registration  was  increased  by  the  circulation  of  what 
is  known  as  the  Plumbers'  Catechism— covering  the 
whole  question  of  Registration — prepared  by  Mr. 
A.  M.  Scott,  secretary  to  the  District  Council  for 
Glasgow  and  the  West  of  Scotland. 

In  England,  in  addition  to  the  head-quarters  in 
London,  District  Councils  have  been  established  for 
Manchester  and  district ;  Lancashire,  Cheshire,  and 
North  Wales  ;  Northumberland,  Durham,  Westmore- 
land, Cumberland,  and  North  Yorkshire  ;  also  in  Sussex 
and  the  South  of  England. 

Before  the  establishment  of  the  various  District 
Councils,  a  large  number  of  plumbers  were  registered 
directly  by  the  Plumbers'  Company  at  London ;  such 
has  been  the  case  with  a  number  of  Irish  plumbers. 

At  first,  applicants  for  Registration  were  admitted  on 
proof  of  having  served  apprenticeship,  but  it  was  in- 
timated that  after  certain  dates  those  applying  would 
have  to  undergo  examination  in  both  the  theory  and 
practice  of  the  trade.  Technical  Schools  have,  there- 
fore, been  inaugurated  for  the  benefit  of  the  younger 
members  of  the  craft.* 

the  chief  magistrates  and  the  leading  members  of  the  architectural, 
medical,  and  engineering  professions. 

*  The  introductory  lecture  of  the  Glasgow  classes  which  are 
under  the  control  of  the  Glasgow  and  West  of  Scotland  Technical 
College,  was  delivered  by  Mr.  J.  W.  Clarke,  Lecturer  on  Plumbing 
for  the  City  and  Guilds  of  London  Institute,  on  October  10th,  1884, 
to  a  very  large  audience,  Thomas  Eussell,  Esq.,  of  Ascog,  one  of  the 
Governors  of  the  College,  in  the  Chair  ;  there  being  present,  amongst 
others,  Alderman  Knill  from  London,  Past  llaster  of  the  London 
Plumbers'  Company,  Professor  Jamieson,  M.I.C.E.,  Dr.  Ebenezer 
Duncan,  Mr.  H.  Dyer,  C.E.,  and  others.  The  local  lecturer  is  Mr. 
Dttvid  Eulton,  K.P.  The  district  council  for  Glasgow  and  the  West  of 
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Municipal  Sanitary  Authorities,  Arcliitectural  and 
Sanitary  Associations,  and  owners  of  property,  have 
all  evinced  their  sympathy  with  the  movement ;  while 
the  British  Medical  Association,  at  its  annual  meeting 
at  Dublin,  in  1887,  passed  a  motion  that  in  view  of  its 
bearing  upon  the  health  of  the  public  the  due  Registra- 
tion of^Plumbers— in  order  to  prevent  incapable  parties 
practising  as  plumbers — was  a  necessity.  Up  to  date 
of  publication  of  this  edition  about  four  thousand 
plumbers  have  been  registered— about  one-third  being 
masters — all  getting  their  diplomas  from  the  London 
Plumbers'  Company*  By-and-by,  it  is  intended  to 
ask  Parliamentary  sanction  for  this  Registration  of 
Plumbers  in  something  the  same  way  as  is  the  case 
with  the  Medical  Profession. 

Scotland  has  given  an  endowment-grant  of  £20  to  the  class.  Prizes  are 
given  by  the  City  and  Guilds  of  London  Institute,  and  also  by  local 
parties  for  the  best  collection  of  illustrated  notes  handed  in  at  the  end 
of  the  session  by  pupils. 

*  Further  information  regarding  registration  will  be  got  on  apply- 
ing either  to  the  Council  in  the  district  or  to  the  Worshipful  Company 
of  Plumliers,  1,  Adelaide  Buildings,  London  Bridge,  London. 
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Access  pipes,  250,  301,  305,  310 

with  iron  lids,  250,  305,  306 
Ach-na-cloich,  250 
Adjustable  jet  fans,  296 
Advancement  of  house  drainage, 

311 
Air,  174 

and  water,  256 

had,  100,  256 

and  water  currents  in  same 

direction,  310,  323,  325 
ciirrent-^,  151,  201 
flushing,  277 
impure,  230,  256 
in  pipes,  190,  191,  192 
ordinary  sewage,  106,  348 
pollution,  256,  266,  345 
pump,  174 
vessel,  178 

Amateur  plumbing,  210,  245 

Ammonia,  232 

Ammonium  sulphide,  230 

Anti-bell-trap,  261 

Anti-D-trap,  316 

Anti-down-draught  ventilating 
valve- boxes,  279,  280,  282 

Apron,  24 

Archimedean  screw  ventilators, 
224 

Armadale  Castle,  306,  307,  310 
Asphalte,  247 
Asphyxiate,  308,  334 
Asphyxiator,  334 
Atmosphere,  174,  255,  256 
Mr.,  214 


Austin,  Mr.  H.  G.,  61 
Authorities,  256,  267,  336 
Automatic  flushing  of  drains,  319, 
335 


BACK-check-lifter,  157 

Baker's  preparation  for  tin- 
ning and  soldering,  50 
Ball-trap,  231 
Balmoral  Casile,  304 
Bands  (lead),  93 
Banner,  Mr.  E.  G.,  210 
Barge,  22 
Barracks,  259 

Basins,  closet,  102,  103,  107 

WHSh-hand,  145,  151,  210 
Bateman,  Mr.  J.  F.,  170 
Baths,  114 

lead-lined,  118 

iron,  126 

marble,  140 

site  of,  134 

spray,  140 

wave,  143 

wooden,  115 
Bath- valve,  118—123 
Bath  waste-pipe,  94,  114,  128 
Batsford,  Mr.  B.  T.,  270 
Bean's,  A.  T.,  cistern,  295 
Bateson,  Mr.  S.  S.,  330,  331 
Bell,  Dr.  Robert,  241 
Bell-trap,  anti-,  251 

iron,  251 

lead,  104 
Belmont  Castle,  308,  309 
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Belvidere    sanitary  washhouse, 
216 

Bichloride  of  merciuy,  216 
Billiard-rooms,  259 
Billing,  Arthur-,  211 
Birmingham  wire  gauge,  67 
Black  Hole,  Calcutta,  256 
Blackie's  Encyclopedia,  241 
Blairgowrie  schools,  283 
Blake,  Dr.  E.  T.,  London,  336 
Blocking-course,  29,  30 
Board,  Local  Government,  204, 

220,  235,  237,  238 
Board  Schools,  250,  278 
Boot  (iron),  91 
Bossing,  28 

Bostel's  water-closet,  292 
Botting,  Mr.  F.,  London,  334 
Boulnois,  H.  P.,  C.  E.,  336 
Bower-trap,  232 
Boyle,  Eobt.,  Senr.,  272 
Boyle's  ventilators,  265 — 273 
Bramah  closet,  107 
Branch  pipes,  85,  305 
Breeches  pipes,  55 
Brentham,  344 

British  Medical  Association,  351 

British  plan,  63 

Bromhead,  Mr.  H.  K.,  274 

Broomhill,  Kirkintilloch,  227 

Brown,  Eobt.  &  Son,  298 

BubUes,  gas,  243 

Buchan's  patent  access- pipes,  250, 
305,  307,  309 
ball-trap,  231 
patent  closets,  292,  294 
patent  trap,  202,  218,  219, 

223,  229,  236,  236,  238, 
239,  240,  252,  253,  300, 
307,  309—312 

patent  ventilators,  99,  203, 

224,  236,  241,  259,  260, 
209,  270,  278,  280,  282, 
285,  288,  299,  306 

Buchan,  Mr.,  Edinburgh,  298 
Buchanan,  Dr.  Geo.,  220,  235 
Bucket,  pump,  176 
Builder,  The,  320 
liuildin(jNews,f>^,  97,211,  258,  319 
Bum  and  Baillie's  smoke  ma- 
chine, 331,  333 
Burton,  Mr.  W.  K.,  296 
Button,  lead,  29 


Buxton,  Dr.,  319 

Bye-laws,  model,  107,  204,  220, 
233 


QABINET-STANDS,  152 

Caithness,  256 
Caithness  pavement,  247 
Calculating  ventilation  formula, 
288 

Calcutta  Black  Hole,  256 
Cameron,  Dr.  C.  A.,  335 
Cameron,  Dr.  Chas.,  M.P.,  335 
Campbell-Bannerman,  H.,  M.P., 
308 

Campbell,  James,  310 
Campbell,  J.  A.,  M.P.,  310 
Canterbury  Cathedral,  61 
Carbolic  Acid,  216 
Carbonate  of  lead,  87 
Carbonic  aoid  gas,  87,  230,  256 
Carboretted  hydrogen,  230 
Carmichael,  Dr.  Neill,  241,  297 
"Carmichaol"  Closets,  211,  212, 

236,  292,  293 
Carron  Company,  344 
Cassell,  Petter,  &  Galpin,  96,  247 
Cast-iron  pipes,  85,  90,  91,  248, 3 18 
Cement,  Portland,  248,  250,  308 

Roman,  248,  260,  304,  306 
Chadwick,  Mr.  Edwin,  C.B.,  335 
Chaffer-pan,  20 
Chamber-pump,  173 
Charcoal,  225 
Chasing,  23 

Check-cocks,  165,  167,  321 

Chloralum,  214 

Chloroform,  336 

Churches,  new,  282 

Churches,  ventilation  of,  259,  263, 

278,  288 
Cisterns,  129 

too  small,  w.c,  213.  244 
Cistern  protection,  112,  113 
Clamps,  iron,  92,  95 
Clan  Line  steamers,  290 
Clarke,  J.  W.,  350 
Classification  of  houses,  258 
Cleansing  eye,  100,  217,  238 
Cleansing-screw,  110,  102 
Cleansing-stones,  261 
Clergy,  337 
Clips,  44 
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Closets — 

Bostel's,  111,  292 
Bramah,  107,  242,  296 
Buchan's,  236,  292 
"  Carmichael,"     236,  293, 
294 

combined  closet  and  urinal, 

298 
cottage,  102 

daylight  for,  113 
Dodd's,  111 
exposed,  298,  336 
Hellyer's,  102,  111 
Jenning's,  108,  291 
pan,  104,  203,  204,  207 
ornamental,  298 
Pearson's,  292 
self-acting,  109 
Shank's,  107,  108,  110,  292 
Sharpe's,  111 
Twyford's,  298 
Tylor's,  111 
Underhay's,  111 
"  Unitas,"  298 
vortex,  Hellyer's,  102 
water,  102 

■wash-down,  103,236,292,294 
curtailed  water  supply,  213, 
234 

closet  pans,  112 

water,  waste-preventing,  110, 
213,  295 

"wash-out,"  103,  291 
Clyde  Trust,  270 
Cold  air  draughts,  201,  231,  277, 

278,  282 
Combe,  James,  &  Sons,  274 
Community,  health  of,  259 
Cooiparative  prevalence  of  filth 

diseases,  255 
Conductors,  81 
Condy's  fluid,  225 
Connell's  valve,  111 
Conoidal  nozzle,  198,  200 
Contents  of  tanks,  68 
Cooper,  ISIr.  John,  330 
Copper-bit,  20 
Copper  bolt,  20 

Copper  pans,  double  coated  for 

pan  water-closets.  207 
Corfield,  Prof.  W.  H.,  335 
Cottage-closet,  102 
Country  houses,  drains  of,  228 


Cowls,  veatilating,  99,  211,  224, 
236,  259,  260,  266,  269,  270, 
278 

Critics,  journalistic,  245 
Craig,  J.  and  M.,  219,  249,  288, 
298,  301,  305.  313 
London  agent,  313 
Craigton  Castle,  253 
Cranes,  163,  321 
Crimp,  Mr.  W.  Santo,  326 
Crossbill,  131 
Cupola,  77 
Curfew-bell,  231 

DALE,  Arthur,  T.,  347 

Dalmuir,  outbreak  of  fever 

at,  268,  321 
Dampness,  prevention  of,  246, 

247 

Davies,  Mr.  P.  J.,  316,  347 
Day,  Dr.,  231 

Daylight  in  water-closets,  113 
Dean  of  Guild,  335 
Deas,  James,  C.E.,  270 
Death-rate,  255 

Detached  system  of  hruse-drain- 

age,  234,  307,  309 
Dip  of  traps,  99,  220,  236 
Diphtheria,  231,  255 
Disease  germs,  106,  231,  233 
Diseases,  preventible,  257 

pulmonary,  256 
Disinfectants,  214,  216,  223 
Disinfecting  sewer  air,  223 
Disinfector,  automatic,  214 
District  councils,  349 
Dobson,  James,  331 
Dog-earing,  28 
Domes,  72 
Dormer-window,  78 
Double  air-pipes  for  w.-c.  trunks, 
203,  205 

Double-cortted  copper  pans  for 

water-closets,  206 
Doubling,  19 
Dougall,  Dr.  John,  216 
Douglas,  Campbell,  &  Sellars,  249 
Doulton  &  Co.,  298 
Down-draught  of  ventilators,  264, 

268,  278,  280,  282 
Drainage,  detached  system  of ,  234 
general,  246 
how  not  to  do  it,  314 
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Drainage  (continued) — 

imperfect,  24-1,  257,  258,  314 
improved  system  of  house, 

217,  307,  309 
isolation,  system  of,  234,  307, 

309 

plans  of,  222,  229,  234,  236 
ground  plans,  229,  234 
elevation  plans,  203,  212,  222, 

236,  240 
sectional  system  of,  221,  234, 

307 

Drains,  flushing,  244, 254,  319,  335 
Drain  gas,  100 

pipes,  247,  250,  314 

beaded,  314 

improved,  249,  250,  305,  313, 
314 

iron,  248 

ribbed,  250,  313 

traps,  217,  218,  238,  251,  253 
Dresser,  15 
Drip,  31 
Drip-box,  86 
Drup,  4 

Drown,  or  water-lock,  99 

Dry  infected  particle,  216, 243, 244 

Dry  rot,  247 

D-trap,  316 

Dublin,  351 

Dunbar,  John,  320 

Duncan,  Dr.  E. ,  Glasgow,  246,  350 

Dundee,  350 

Duntocher,  237 

Dyer,  H.,  350 

EARS,  84 

Eassie,Wm.,  C.E.,  215, 265,347 
Eaves-gutters,  3 
Edinburgh  Exhibition,  219,  267 

district  council,  349 
Egg-shaped  drain  pipe,  313 
Ely  Station,  water- tank  at,  197 
Emptage,  D.,  347,  349 
Enamelled  sinks,  302,  304,  305 
Encyclopaadia  Britannica,  311 
Engli.sh  model  bye-laws,  107,  204, 
220,  233 

di.strict  councils,  350 
Environment,  improved,  337 
Etive,  Tiorh,  250 

Ewing,  Professor  J.  A.,  F.R.S., 
311 


Exhibitions,  219,  249, 267,  297, 31  1 
Experiments  on  the  flow  of  water 

through  pipes,  194 
Experiments,  PettenkofFer's,  247 
Eyperiments  with  gases  passing 
through  water,  105,  106, 
232,  233,  241,  243,  248 
with  germs,  241 
with  ventilators,  267,268,  270 
Explosions,  prevention  of,  139 
Eyes,  84 

pALCONER,  Mr.  Lake,  283 
False  representations,  313 
Family  Herald,  50 
Fan,  103 

Farquharson,  John,  336 
Fast  days,  256 

Fergus,  Dr.,  105,  106,  131,  225, 

231,  233,  235 
Ferguson,  Prof.  John,  106 
Ferrule,  brass,  168 
Field,  Eogers,  C.E.,  265,  319,  335 
Fillet,  wooden,  57 
Filth  diseases,  255 
Finch,  John,  &  Co.,  313 
Finlay,  John,  &  Co.,  275 
Fintry,  253 

Fire-clay  blocks,  228,  251 

lids,  218,  250,  252 

stones,  228,  251 
Fisher,  J.  and  R.,  63 
Flashings,  21,  35 
Flats,  lead,  41 

zinc,  47 
Fletcher,  Thomas,  345 
Flow  of  water  through  pipes,  191 
Fluid  jets,  198 

Flushing  drains,  244,  254,  319,  335 
Flushing  rooms  and  halls  with 

fiesh  air,  277 
Flushing  tank,  319,  335 
Foot  ventilation,  81,  212,  230,  210 
Force-pumps,  177,  180 
Forced  air-jet,  290 
Formula,  calculating  ventilation, 

288 

Foulis,  Wm.,  Glasgow,  338,  342 
Four-pronged  handle,  156,  105 
Eraser,  Mr.,  255 
Frankland,  Prof.  E.,  243 
Ficodom  from  sewer  gas,  299 
French  plan,  63 
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Fresh  air  mlots,  265,  266,  275,  288 

for  traps,  at  side,  2.')  3 
Frost,  90,  203,  226,  319 
Frost-protecting  discs,  221 
Frozen  pipes,  90,  319 
Fulton,  Mr.  D.,  350 
Fumigating  machine,  330 
Fumigator,  330 
Fyfe,  Peter,  216,  331 

QAIRDNEE,  Prof.  W.  T.,  226, 
255 

Gale,  J.  M.,  C.E.,  170 

Galileo,  174 
Galton,  Capt.,  265 
Gartshore  House,  310 
Gas  stoves,  342,  344 

and  ventilation,  345 
Gasalier  ventilation,  242 
Guses,  sewage,  12,  95,  100,  106, 
225,  227,230,233,  237,  241, 
243,  258,  348 
Gauges,  lead,  68,  69 

metro-multiplier,  69 

zinc,  66,  67,  69 
General  drainage,  246,  307,  322 
Germs,  disease,  231,  233,  241,  243, 
246 

non-passage  of  disease  germs 
through  water,  241,  348 
Glasgow,  Exhibition  at,  219,  267, 
297,  311 

fever  in,  256 

district  council,  349 

magistrates,  266 

water  supply,  168 

Lord  Provost  Bain  on,  171 
Glycerine  cowls,  271,  273 
Good  Words, _  315 
Gothic  ventilator,  263 
Government,  258,  259 

Board,  204,  220,  235,  237, 238 

documents,  257 
Governors,  water,  338 
Gowans,  Sir  James,  335,  336 
Gratings,  87,  119,  148,  202,  225, 
227,  251 

for  wash-hand  basins,  148, 
149 

for  drain  traps,  227,  251,  327, 
328 

for  wooden  bath,  116 
sewer,  220,  323,  328 


Gratings  (continued) — 

with  rubbish  pocket,  323, 
325,  327,  328 
Grease  traps,  161,  302,  303,  308 
Great  Eastern,  313 
Ground  air,  247 

Ground-plan  of  drains,  225,  231, 

307,  309 
Guericke,  Otto,  174 
Guest  &  Chrime's  cranes,  164 
Guild  Court,  336 
Gully  traps,  322 
Gutter  overflows,  30 
Gutters,  iron,  4,  8,  13 

lead,  17—24 
Guy's  Hospital,  210 
Gwilt's  Encyclopaedia,  65 

TTALF-CIECLE  eaves  gutters, 
3 

Halls,  ventilation  of,  259,  263, 

278,  288 
Hands,  washing,  257 
Hart,  Ernest,  257,  347 
Hatches,  72 

lifting,  74 

sliding,  73 
Hatchet-bolt,  20 

Hellyer,  S.  S.,  102,  267,  271, 

316,  335 
Healtheries,  219,  346,  347 
Health  International  Exhibition, 

London,  219,  257,  346 
Heating  buildings,  265 
Hini^ed  valve,  138 
Hips,  38 

Hoey,  Mr.,  Glasgow,  274 
Homer,  216 

Honeyman,  John,  F.R.I.B.A., 
219,  250,253,283,  285,286, 
287,  336 

Hooks  for  gutters,  5,  12 

Hook  and  eye,  83 

Hopper  basin,  103 

Hoskins,  llr.  G.  G.,  F.E.I.B.A., 
335 

Hospitals,  259,  289 

ventilation  of,  278,  289 

Hot-water  tanks,  129 

House  classification  and  registra- 
tion, 258 

House  drainage,  improved  system 
of,  217,  307—309 
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House  drainage  and  ventilation, 

106,  217,  218,  259,  307 
Houses,  foundations  of,  316 
Huxley,  Prof.,  F.R.S.,  296 
Hydraulic  press,  216 

ram,  182 
Hydrochloric  acid,  216,  298 
Hydrogen,  sulphuretted,  230,  232 
Hygiene,  257 

JMPROVED   system   of  house 

drainage,  217,  307,  309 
Improved  drain  pipes,  249,  250, 

305,  313,  314 
Improved  ventilation  of  churches 

and  schools,  278,  280 
Index-plate,  119—123,  291 
India-rubber  tubes  to  prevent  cold 

air-draughts,  201 
Induced  currents,  198 
Induced  current  fixed  ventilators, 

99,  203,  204,205,  211,  213, 

224,  227,  236,  253,  259— 

271 

Infected  clothing,  216 

dry  particles,  216,  243,  244 
Infringement  of  patent,  313 
Innes,  Cosmo,  C.E.,  296 
Inspection  of  drains,   &c.,  254 
255 

ventilation,  278,  279,  282 
International  Medical  and  Sani- 
tary Exhibition,  219,  249, 
267 

International  Health  Exhibition, 
London,  1884,  219,  267, 
346 

Introduction,  1 

Iron  centre  guHcrs,  13 

gratings,  202,  227,  251 
gutters,  4,  8 
ridges,  16 
clamps,  92,  95 
Isolation  system  of  house  drain- 
age,  299,  300,  307,  309, 
310 

system  of  sewerage,  322 

JAMIESON,  Prof.,  350 

Jawbox  or  sink,  161,  163,  305 
Jenning's  closets,  108,  109,  291 
Jcnkin,  Prof.  Flceming,  F.Il  S., 
267 


Jenner,  Dr.,  335 
Jet-fan,  &c.,  107,  293 
Joints,  cement,  248,  314 

lead,  248 

slipped,  92 

soldered,  97 
Jointing  drain  pipes,  248,  314 
Jordan,  Lawrence,  181 
Journals,  professional,  244 
Judges  differ,  267 

XENNEDT'S  self  closing  well, 
165 

King,  Sir  James,  Bart.,  350 
Kinnaird,  Lord,  274 
Kitchen -boilers,  130—135 

coupKngs  for  ditto,  138 

safety-valves,  139 

sinks  or  jawboxes,  161,  163, 
302,  303,  304,  305 
Knill,  Alderman,  350 
Koch,  Dr.,  216 

LAMBERT'S  cranes,  164 

Latches,  44 
Latham,  Baldwin,  219,  220,  233, 
335 

Law  Couits,  ventilation  of,  278, 
289 

Lead  buttons,  29 

covered  flats,  41 

encased  block-tin  pipes,  167 

gauges,  68,  69 

gutters,  17 
Lectures  to  plumbers,  335 
Littlejohn,  Dr.  H.D.,  Edinburgh, 
336 

Lloyd's,  house  registration,  as  at, 
258 

Local  Government  Board,  204, 
220,  235,  237,  238,  315 

Loch  Katrine,  168 

London  Exhibitions,  219,  263, 
267 

Plumbers'  Company,  346 
City  and  Guilds  Inst.,  351 
Longitudinal  openings  in  drain- 
pipes, 250,  305,  306,  307, 
309 

Loss  of  head,  193,  3  95 
Louvre  ventilators,  283,  284 
Lungs,  congestion  of,  230,  231, 
266 
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]\/[ACDONALD,  Lord,  306 

Mackintosh,  The  Mackin- 
tosh of,  310 
Maclehouse,  Mr.  James,  256 
Macleod,  Kenneth  M.,  205,  226, 
331 

Mactear,  James,  P.C.S.,  241 
Main,  R.  &  A.,  344 
Mammon,  256 
Masonic  practice,  209 
Mechanical  veatilation,  267,  282 
Medical  profession,  351 

members  of  the,  and  drain 
gases,  100,  293 
Merciuy,  174,  216 
Meredith,  Mrs.,  215 
Merulius  lacrymans,  247 
Metro-multiplier  gauge,  69 
Milk  poisoning  from  wells,  246 
Miller,  A.  Lindsay,  architect,  311 
Mills,  259 

Model  bye-laws,  107,  204,  220, 

237,  238 
Molecules,  241 
Moloch,  256 
Monkey  closet,  291 
Moore,  Dr.  Samuel,  329 
Montgreenan,  200 
Morton,  Alex.,  197 
Moy  Hall,  310 
Mugdock  reservoir,  1 70 
Muriatic  acid,  50,  216,  298 
to  cleanse  closets,  298 

RAPIER,  James  R.,  200 
Nasal  respiration,  231 
Natiotial  congress  of  plumbers, 
347 

National  system  of  registration, 

349 
Nature,  256 

Nature's  laws,  punishment  for 

disregarding,  256 
Neilson,  M.  G.,  344 
Newcastle,  267 

New    York    Manufacturer  and 

Builder,  178 
New  York,  200 

North  British  Plumber  and  Sani- 
taiy  Engineering  Co.,  296 
Nozzle  for  iron  rhoncs,  4 

conoidnl,  200 
Nurses,  257 


OBLIQUE  ventilating  holes,  113 

Odyssey,  216 
Officers  of  Health,  293 
Offset,  86 

Open-air  channel,  209,  241 
Open  slit,  90 

Ornamental  iron  gutters,  8 
Overflow  gratings,  1 16 
Oxide  of  zinc,  66 
Oxygen,  256 

Oxygenous  disinfectant,  214 
Ozone,  Dr.  Day  on,  231 

pAGE,  Dr.  David,  336 

Pan -closet,  103,  104,  204 
Pap,  4 

Paraffin  oil  test  for  drains,  334 
Parkes'  Hygiene,  230,  256,  257 

Museum  of  Hygiene,  257 
Parliamentary  sanction,  351 
Paton,  John  P.,  228 
Pavement,  Caithness,  247 
Pearson's  closets,  292 
Peppermint,  drain  test,  334 
Perfect  appliances,  234,  266 
Perforated  gratings,  8fi,  202,  227, 
251 

Periodical  inspection,  254,  255 
Permeability  of  walls,  247 
Personal  cleanliness,  257 
Pettenkoffer's  experiments,  247 
Philosophical  Society  of  Glasgow, 

106,  216,  219,  246,  297 
Pictorial  Sanitary  Guide,  336 
Pig-lugging,  28 
Pipe-mouth  guards,  86 
Pipes,  patent  access,  250,  305,  306 
Plans  to  be  avoided,  210,  245 
Pliins,  ground,  of  house  drainage, 

229,  234 

Plans,  vertical,  of  house  drainage, 

222,  236,  238,  252 
Platforms,  41 

Plumber  and  Decorator,  The,  211, 
257,  347 

Plumber  and   sanitary  houses, 

the,  270,  335 
Plumbers'  catechism,  350 
Plumbers'  Company,  London,  257, 

346,  351 
Pointed  bolt,  20 
Poisoning,  100,  230,  258 
Police  Courts,  278,  289 
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Portland  cement,  248,  250,  308 
Position  of  soil-pipes,  315 
Prayers  and  Nature's  laws,  256 
Praying  and  not  doing,  256 
"  Precautions  "    in  ventilating 

soil-pipes  and  closets,  96 
Prince  of  Wales's  illness,  97 

reply,  97 
Prisons,  ventilation  of,  259,  278, 
288 

Proper  ventilation,  105,  106,  344 
Pulmonary  diseases,  256 
Pull-out  knobs  for  basins,  155, 
157,  159 

Pull-up  knobs  for  baths,  119,  126 
Pumps,  172 

air,  174 

force,  177 

hand-force,  ISO 

Jordan's,  181 
Putrefaction,  244 
Putzeys,  Professor,  301 

QUEEN  Victoria,  304 

J^AGLET,  22 

Eain-water  barrel,  10 

cistern,  11 

pipes,  81 
Eams,  182 

hj'draulic,  182 
Eats,  225,  253,  255,  329 
Enwlinson,  Mr.,  12,  220,  237 
"  Eegenerator "  gas  stove,  341, 
343 

Eegistration  of  houses,  258 

plumbers,  346 

district  councils,  349 
Regulating  cocks,  165,  157 

valves,  338 
Eegulations,  curfew-bell,  231 
Reguliitors,  water,  338 
Ec  ervoir  at  Mugdock,  170 
Ehoncs  or  runs,  3 
Khone-bolt,  4 

Ribbed  drain  pipes,  250,  313 
RichardHon,  Dr.,  247,  266,  315 
Ridges,  15,  38 
iron,  16 

ornamental  iron,  16 
Robertson-Glasgow,  Mr.  R.  B., 
200 


Robertson,  J.  Murray,  F.R.I.B.  A., 

283 

Robins,  E.  C.,  F.R.I.B.A.,  336 
Rod-pipe,  wash-hand  basin,  150 

bath,  120 
Roll-caps,  zinc,  51,  69 
Roman  cement,  248,  260,  304, 
306 

Rose-Hrating,  119—122 
Ross,  Dr.,  319 

Ross's  Wm.,  closet- valves,  295 
Royal  Society,  London,  241,  243 
Russell,  Dr.  J.  A.,  230 
Russell,  Dr.  J.  B.,  205,  230,  243, 
255 

Russell,  Thos.,  of  Ascog,  350 

gADDLE,  52 

Safe-pipe,  94 
Safe-trap,  94 

Safety-valves  on  kitchen  boilers, 
139 

Sanctimoniousness  and  dirt,  256 
Sandriiigham  House,  95 — 96 
Sanitary  Department,  Glasgow, 
331 

engineering,  335 

science,  241 
"  Sanitary  houses,"  230 
Sanitary  Institute,  249,  257,  265, 
267 

Sanitary  Record,  The,  211,  215, 

243,  247,  257 
Schools,  ventilation  of,  259,  278, 

288 

Scientific  and  safe  water-closets, 
201,  236 

Scott,  Mr.  Alex.  M.,  350 

Screen,  muslin,  275 

Scullery  sinks,  162,  302,  303,  305 

Sectional  system  of  house-drain- 
age, 234,  300,  307,  309 
sewerage,  322 

Sewage  air,  106 

Seddon,  J.  P.,  211 

S(;lf  acting  closet,  109 

Sellars,  James,  I. A.,  311 

Service  box,  1 10 

Sewage  gas,  95,  100,  230,  243, 
254 

Sewage  gas  problem  solved,  240 
retorts,  225 

stages  of  poisoning  from,  258 
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Sewage  tanks,  225 
Sewer  gas,  100,  243,  299 
rats,  224,  225 

ventilation,  212,  221,  223, 
238,  239,  323 
Sewers,  improved  system  of  ven- 
tilating and  trapping,  321, 
322,  324 

Sewerage  of  Towns,  106,  311,  322 
Shaftesbury  Lodge,  228 
Shank's  closets,  108,  110,  298 
Shave-hook  or  scraper,  19 
Ship  ventilators,  290 
Shoe,  iron,  86 
Shower-bath,  118 
Side  fresh-air  inlet  for  traps,  253 
Simpson,  Sir  Jas.  Y.,  335 
Sinks  or  jaw-boxes,  161, 163,  302, 

303,  304,  305,  308 
Siphons,  187 

Siphon-traps,  fire-clay,  218 

lead  for  basins,  146,  146,  318 
lead  for  baths,  114,  118 
versus  cesspools,  244 
versus  D -traps,  316 
for  water-closets,  93,  94, 241, 
316 

Siphon-action,  95,  241,  265,  318 
Skew,  22 
Skye,  Isle  of,  306 
Skylight  windows,  76 
Slip  joints,  89,  92 
Slop-stones,  iire-clay,  251 
Sludge  cock,  134 
Smell  test  for  drains,  334 
Smith,  Dr.  Angus,  256 
Smith,  George,  &  Co.,  327 
Smith  &  WeUstood,  345 
^jmith,  Mr.  W.  E.  W.,  273 
Smoke-test,  246,  254,  329,  330,  335 
Smoke  blowing  machine,  254,  329, 
333 

Snifle-valve,  184,  185 
Snow-boards,  70 

Social  Science  Meeting,  Glasgow, 
1874,  106 

Soil-pipes,  88,  94,  98,  99 
untrapped,  210,  241 
as  spealdng-tubes,  211 
sweepers,  316 

ventilators,  99,  203,  236,  259, 
260,  299,  300 
Solder,  20 


Soldering. bolts,  20 

cloths,  20 

iron,  20 
Somerset  trap,  219 
Spikes,  iron,  86 
Spirits  of  salts,  50,  216 
Spores  of  baccLlli,  216 
Spouting,  81 

St.  Eollox  chemical  works,  65, 

247 
Stables,  259 
Stark,  Eev.  John,  337 
Steam  disinfectors,  216 
Stone  cornice  lead  gutters,  17,  54 
Stools  for  basins,  145,  153 

for  kitchen  sinks,  164 
Stop-cock,  168 

on  basins,  156 

on  water-taps,  321 

case,  168 
Storm-window,  79 
Stracathro  House,  310 
Straps,  15 

Struggle  for  existence,  259 
Stuffing-cocks,  118—121 
Sulphur,  216 

Sulphuretted  hydrogen,  232 
Sunday  bells,  291 
Sun  Foundry,  327 
Supervision  of  work,  245,  268 

^AITK,  cold-water,  10 

hot- water,  129 
Tantalus,  vase  of,  189 
Teale,  Dr.  T.  Pridgin,  336 
Technical  classes,  350 
Technical  Educator,  95,  96,  97 
Testing  di-ains,  &c.,  289,  290 

ventilators,  266,  268,  272 
Thomson,  Jas.,  F.R.I.B.A.,  308, 
310 

Thomson,  Professor  James,  219, 
250,  276 

Thumbats,  or  flat-headed  iron 
spikes,  36,  84 

Tip-up  basins,  103 

Tobin's  tubes,  265,  266,  275,  288 

Torricelli,  174 

Town  dungsleads,  246 

Transactions  of  the  Sanitary  In- 
stitute, 326 

Trap,  anti-D-,  317 

Trap,  D,  316 
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Trap-screws,  162 

in  service-boxes,  110 
Traps,  bottle,  318 

bath,  &o.,  drying  up,  141 
Buchan's    pateat  ventilat- 
ing, 202,  210,  212,  218, 
223,  231,  236,  238,  239, 
240,  252,  253,  294,  300, 
307,  309,  310,  311,  312 
dirty,  100,  101,  217 
di-ain,   100,   217,  253,  311, 

312 
anti-bell,  251 
freezing,  203 
grease,  161,  302,  303 
giilly,  322 

Buchan's,    in   two  pieces, 

311,  312 
valve,  231,  232 
Tredgold,  Thomas,  284 
Tube  crane,  with  stop-cock,  321 
TulUchewan  Castle,  310 
Turner,  Ernest,  F.E.I.B.A.,  211, 
335 

Tyndall,  Professor  John,  241 
Typhoid  fever,  97,  216 

"(JLYSSES,  216 

Under-box  (pump),  175 
Underhay's  closets,  111 
United  States,  237 
University  of  Glasgow,  106,  219, 
255 

Unsanitary  closets,  213,  244 
Urinals,  16,  166,  298 

VACCINATION,  335 

Valley,  35 
Valve-boxes,  self-acting,  for  ven- 
tilation, 264,  279 
Valves  basin,  146 

bath,  118,  120 

closet,  110 

gratings,  323,  328 

hinged,  138 

safety,  for  boilers,  139 

shower-bath,  118,  123 

size  of,  110 

waste  not.  111 
Vase  of  Tantalus,  189 
Ventilating  air  je^,  290 
Veulilating-couplings,  brass  for 
water-closets,  206 


Ventilating  cowls,  260,  268,  270 
Ventilating  experiments,  266, 269, 
270,  272 

Ventilating  gratings,  86,  202, 227, 
261 

Ventilating  valve-boxes,  264,  278 
Ventilating  water-closet  trunks, 

204,  205,  206 
Ventilation,  advantages  of,  274, 

346 

Ventilation,  bad  plans,  284 
VentilatioiLfoot,  81,  203,  207,  208, 

212,  222,  236,   323,  327, 

328 

Ventilation  of  railway  carriages, 
289 

Ventilation  of  rooms,  275,  344 
Ventilation  of  street  sewers,  321, 
322,  326 

Ventilation,  visible,  278,  279,  282 
Ventilation,  want  of,  95,  252 
Ventilators,  Archimedian,  224 
Ventilators,  Buchan's  patent  in- 
duced current,  fixed,  99, 
211,213,224,  259,260,  267, 
270,279,  282,  285,  290,299 
Boyle's,  266,  266,  271,  273 
concealed  roof,  285,  287 
down-draught  through,  264, 
278 

free  exposure  of,  260,  287 
Finlay's,  271 
Honeyman's,  287 
Kite's,  269 
Lloyd's,  265 
Louvre,  283,  284 
Scott-Dunn's,  265 
ship,  290 
Wilson's  271 
warranty  of,  264 
index  plates  for,  291 
placing  them  in  position,  262, 
269 

self-acting,  264 

wind-acting,  264 

testing,  267,  268 

versus  plain  pipes,  267 — 268 
Vieille  Montague  Zinc  Co.,  67 
Visible  ventilations,  278,  280,  282 

■^aLLACE  Dr.  Wm.,  F.C.S., 
87,  232,  233,  256 
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Wimbledon  sewers,  326 
Wind-acting  ventilators,  267 
Windows,  72 

cupola,  77 

dormer,  78 

skylight,  76 

storm,  79 
Wiped  soldering,  120 
Wood  rolls  for  zinc,  49,  57,  58 
Wooden  baths,  115 
Woodward's  closet,  111,  291 
Workshops,  259 
Wright,  John  &  Co.,  345 
Wurtemberg  siphon,  188 


Wash-down  closets,  103,  236,292, 

293,  294 
Wash-hand  basins,  145 

in  bedrooms,  151,  210,  243 
Wash-houses,  251,  259 
Waste  pipes,  88 
Waste  preventing  cistern,  110 
Water,  174 

Water-saving  unhygienic  policy, 

213,  244 
Water  supply,  Glasgow,  169 
Water  supply  off  main,  direct,  171 
polluted,  112,  113,  167,  257 
Water-closets,  102—113,  279 
Water-lock,  99,  220,  235 
Watson,  Thos.,  I.A.,  250 
Watt  and  Wilson,  250 
Watts,  John  &  Co.,  333 
Wave  bath,  144 
Wells,  179,  246,  257 
Wemyss  Bay,  228 
West  of  Scotland  Home  for  In- 
curables, 227 
Whitelaw,  Alex.,  310 
"  Wholesome  Houses,"  210 


yACHT  ventilators,  290 

^INC  apron,  56 

Zinc- covered  flats,  47 
Zinc-covered  roofs,  56 

roll-caps,  51,  59 

sheet,  table  of  weights  of 
66,  67 
Zymotic  matters,  244 
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THE  PRACTICAL  ENGINEER'S  HAND-BOOK.  Comprising 

a  Treatise  on  Modern  Engines  and  Boilers,  Marine,  Locomotive  and  Sta- 
tionary. And  containing  a  large  collection  of  Rules  and  Practical  Data 
relating  to  recent  Practice  in  Designing  and  Constructing  all  kinds  of 
Engines,  Boilers,  and  other  Engineering  work.  The  whole  constituting  a 
comprehensive  Key  to  the  Board  of  Trade  and  other  Examinations  forCerti- 
licates  of  Competency  in  Modern  Mechanical  Engineering.  By  Walter  S. 
HuTTON,  Civil  and  Mechanical  Engineer,  Author  of  "The  Works'  Manager's 
Hand-book  for  Engineers,"  &c.  With  upwards  of  370  Illustrations.  Second 
Edition,  Revised  with  Additions.  Medium  Svo,  nearly  500  pp.,  price  iSs. 
Strongly  bound.  IJ'ist  published. 

IS"  This  work  is  designed  as  a  companion  to  the  Author's  "  Wokks' 
Manager's  Hand-book.''  It  possesses  many  new  and  original  features,  and  con- 
tains, like  its  predecessor,  a  quantity  of  matter  not  originally  intended  for  publica- 
tion, but  collected  by  the  author  for  his  own  use  in  the  construction  of  a  great  variety 
of  modern  engineering  work. 

The  information  is  given  in  a  condensed  and  concise  form,  and  is  illustrated  by 
upwards  of  370  IVoodcuts  ;  and  comprises  a  quantity  of  tabulated  matter  of  great 
value  to  all  engaged  in  designing,  constructing,  or  estimating  for  Engines,  Bou-Ers 
and  OTHER  Engineering  Wokk. 

Opinions  of  the  Press. 
'■  Wc  have  kept  it  at  hand  for  several  weeks,  rererriiit^  to  it  .is  occasion  arose,  and  wo  have  not 
on  a  sin^'Ie  occasion  consulted  its  paycs  without  iiiidin^'  the  information  of  wliicli  we  were  in  quest." 
— ^'lf/tcfta:itm. 

"  A  thoronffhly  good  practical  handbook,  whicli  no  engineer  can  go  tlirougli  w  illiout  learningf 
something  that  will  be  of  service  to  him." — Marine  liu^inccr. 

••  An  excellent  hook  of  reference  for  engineers,  and  a  valuable  text-book  lor  students  ol 
engineering." — Scolsuian. 

"  This  valuable  manual  embodies  the  results  and  experience  of  the  leading  autlioritics  on 
mechanical  engineering."— /V^iVrfi;:^'-  News. 

"  The  author  has  collected  together  a  surprising  quantity  of  rules  and  practical  data,  and  has 
shown  much  judgment  in  the  selections  he  has  made.  .  .  .  There  is  no  doubt  that  this  book  is 
one  r,f  the  most  useful  of  its  kind  published,  anti  will  be  a  very  popular  compendium."— /:;/^///irr. 

■'  A  m.ass  of  information,  set  down  in  simple  language,  and  in  such  a  form  that  it  can  bo  easily 
refi-rred  to -It  any  time.  The  matter  is  uniformly  goitd  and  well  ctuisen,  and  is  greatly  elucidated 
i>y  the  illustrations.  'I'he  book  will  find  its  w;iv  on  to  most  engineers'  shelves,  where  it  will  rank  as 
one  of  the  most  usaful  books  of  reference." — )*i-actica£  Jiiij^iiteo: 

•■  I'ull  of  useful  information,  and  should  be  found  on  the  olTicc  shelf  of  all  pj-actical  engineers." 
—hn^lisit  Mechanic, 

■ 


CROSBY  LOCKWOOD  &■  SON'S  CATALOGUE. 


Mandboolc  for  Works'  3Ianagers. 

THE  WORKS'  MANAGER'S  HANDBOOK  OF  MODERN 
RULES,  TABLES,  AND  DATA.    For  Engineers,  Millwrights,  and  Boiler 
Makers;  Tool  Makers,  Machinists,  and  Metal  Workers-  Iron  and  Brass 
&c.    By  W.  S.  HuTTON,  Civil  and  Mechanical  Engineer,  Author 
■    {he  Practical  Engineer's  Handbook."  Third  Edition,  carefully  Revised 
with  Additions.  In  One  handsome  Vol.,  medium  8vo,  price  155.  strongly  bound. 
VS-  The  Author  having  compiled  Rules  and  Daia  for  his  own  use  in  a  great 
variety  of  modern  engineering  work,  and  having  found  his  votes  extremely  useful 
decided  to  publish  them— revised  to  date— believing  that  a  practical  work,  suited  to 
the  DAILY  REQUIREMENTS  OF  MODERN  EtiGii^E-ERS,  would  be  favourably  received. 

In  the  Third  Edition,  the  following  among  other  additions  have  been  made,  viz  ■ 
Rules  for  the  Proportions  of  Riveted  Joints  in  Soft  Steel  Plates,theResulls  of  Experi- 
ments by  Professor  Kennedy /oc  the  Institution  of  Mechanical  Engineers— Rules 
for  the  Proportions  of  Turbines— Rules  for  the  Strength  of  Hollow  Shafts  of  Whit- 
worth's  Compressed  Steel,  &c.  ^ 

Opinions  of  the  Press. 

"The  author  treats  every  subject  from  the  point  of  view  of  one  who  has  collected  workshop 
notes  for  apphcatioii  in  workshop  practice,  rather  than  from  the  theoretical  or  literarv'  aspect  The 
volume  contains  a  great  deal  of  that  kind  of  information  which  is  gained  only  by  practical  experi- 
ence, and  IS  seldom  written  in  books.'' — Engiueer. 

"The  volume  is  an  exceedingly  useful  one.  brimful  with  engineers'  notes,  memoranda,  and 
rules,  and  well  worthy  of  being  on  every  mechanical  engineer's  bookshelf."— AffrAajjim/  IVortd. 

•  A  formidable  mass  of  facts  and  figures,  readily  accessible  through  an  elaborate  index 
■  I-  ■.  ■  ,  ^  volume  will  be  found  absolutely  necessary  as  a  book  of  reference  in  all  sorts 
of   works  connected  with  the  metal  tTades."—Jiyia>id's  Iron  Trades  Circular. 

"  Brimful  of  useful  information,  stated  in  a  concise  form,  Mr.  Hutton's  books  have  met  a  press- 
ing want  among  engineers.  The  book  must  prove  extremely  useful  to  even-  practical  man 
possessing  a  copy."— /';-arti<:rt/£»,4-i>(cf>-. 

Tlie  Modernised  " Teinpleton." 

THE  PRACTICAL  MECHANIC'S  WORKSHOP  COM- 
PANION. Comprising  a  great  variety  of  the  most  useful  Rules  -nd  Formulas 
in  Mechanical  Science,  with  numerous  Tables  of  Practical  Data  and  Calcu- 
lated Results  for  Facilitating  Mechanical  Operations.  By  William  Temple- 
ton,  Author  of  "The  Engineer's  Practical  Assistant,"  &x.  &c.  Fifteenth 
Edition,  Revised,  Modernised,  and  considerably  Enlarged  by  Walter  S. 
HuTTON,  C.E.,  Author  of  "The  Works'  Manager's  Handbook,"  "The 
Practical  Engineer's  Handbook,"  (S:c.  Fcap.  8vo,  nearly  500  pp.,  with  Eight 
Plates  and  upwards  of  250  Illustrative  Diagrams,  6s.,  strongly  bound  for 
workshop  or  pocket  wear  and  tear. 

6Sf"  Templeton's  "  Mechanic's  Workshop  Companion"  has  been  for  more 
than  a  quarter  of  a  century  deservedly  popular,  aiid,  as  a  recognised  Text-Book  and 
well-worn  and  thumb-marked  vade  mecum  of  several  generations  of  intelligent 
and  aspiring  workmen,  it  has  had  the  reputation  of  having  been  the  means  of  raising 
many  of  them  in  their  position  in  life. 

In  consequence  of  the  lapse  of  time  since  the  Author's  death,  and  the  great 
advances  in  Mechanical  Science,  the  Publishers  have  thought  it  advisable  to  have  it 
entirely  Reconstructed  and  Modernised ;  and  in  its  present  greatly  Enlarged  and 
Improved  form,  they  are  sure  that  it  will  commend  itself  to  the  English  workmen  of 
the  present  day  all  the  world  over,  and  become,  like' its  predecessors,  their  indispens- 
able friend  and  referee. 

A  smaller  type  having  been  adopted,  and  the  page  increased  in  size,  while  the 
number  of  pages  has  advanced  from  about  330  to  nearly  500,  the  book  practically  con-  ■ 
tains  double  the  amount  of  matter  that  was  comprised  in  the  original  work. 

\*  Opinions  of  the  Press. 

"  Tn  its  modernised  form  Hutton's  '  Templeton  '  should  have  a  wide  sale,  for  it  contains  much 
valuable  information  wliich  the  meclianic  will  often  find  of  use.  and  not  a  few  tables  and  notes  which 
he  might  look  for  in  vain  in  other  works.  This  modernised  edition  will  be  appreciated  by  all  who 
have  learned  to  value  the  original  editions  of '  Templeton.'  " — Ejifftish  Mechanic. 

"  It  has  met  with  great  success  in  the  engineering  workshop,  as  we  can  testifj' ;  .and  there  are 
a  great  many  men  who.  in  a  great  measure,  owe  their  rise  in  life  to  this  little  book." — Bui/din^  A'ervs. 

"  This  familiar  text-book — well  known  to  all  mechanics  and  engineers — is  of  essential  service  to 
the  every-day  requirements  of  engineers,  millwriglits  and  the  various  tr.ides  connected  with 
engineering  and  building.  Tlie  new  modernised  edition  is  worth  its  weight  in  gold."— i>«i7(i'iw^ 
News.    (Second  Notice.) 

*'  The  publishers  wisely  entrusted  the  task  of  revision  of  this  popular,  valuable  and  useful  book- 
to  Mr.  liutton,  than  whom  a  more  competent  man  they  could  not  have  found." — Iron, 


MECHANICS,  MECHANICAL  ENGINEERING,  etc. 


Stone-ivorMng  Machinery. 

STONE-WORKING  MACHINERY,  and  the  Rapid  and  Economi- 
cal  Conversion  of  Stone.  With  Hints  on  the  Arrangement  and  Management 
of  Stone  Works.  By  M.  Powis  Bale,  M.I.M.E.,  A.M.I.C.E,  With  numerous 
IllustratioHs.    Large  crown  8vo,  gs.  cloth. 

"The  book  should  be  in  the  hands  of  every  mason  or  student  of  stone-work." — Colliery 
Guardian. 

"  It  is  in  every  sense  of  the  -word  a  standard  work  upon  a  subject  which  the  author  is  fully 
competent  to  deal  exhaustively  with."— Builder's  Weekly  Reporter. 

■' A  capital  handbook  for  all  who  manipulate  stone  for  building  or  ornamental  purposes.*  — 
S-Iachinery  Market, 

Turning. 

LATHE-WORK  :  A  Practical  Treatise  on  the  Tools,  Appliances, 
and  Processes  employed  in  the  Art  of  Turning.  By  Paul-  N.  Hasluck. 
Third  Edition,  Revised  and  Enlarged.    Crown  Svo,  5s.  cloth. 

"  Written  by  a  man  who  knows,  not  only  how  work  ought  to  be  done,  but  who  also  knows  how 
to  do  it.  and  how  to  convey  his  knowledge  to  others.    To  all  turners  this  book  would  be  valuable. 
— E>tginceriHs. 

"  We  can  safely  recommend  the  work  to  young  engineers.  To  the  amateur  it  will  simply  be 
invaluable.    To  the  student  it  will  convey  a  great  deal  of  useful  information." — Engineer, 

"  A  compact,  succinct,  and  handy  guide  to  lathe-work  did  not  exist  in  our  language  unt  Mr. 
Hasluck,  by  the  publication  of  tliis  treatise,  gave  the  turner  a,  true  vade-jnecu7H."— House  Decorator. 

Screw-Cutting. 

SCREW  THREADS  :  And  Methods  of  Producing  Them.  With 
Numerous  Tables,  and  complete  directions  for  using  Screw-Cutting  Lathes. 
By  Paul  N.  Hasluck,  Author  of  "  Lathe- Work,"  "  The  Metal  Turner's 
Handybook,''  &c.    Waistcoat-pocket  size,  price  is.  [Just  published, 

"  Full  of  useful  information,  hints  and  practical  criticism.  Taps,  dies  and  sc  ewing-tools  gene- 
rally are  illustrated  and  their  action  Acsztihcd."— Mechanical  World. 

"  It  is  a  complete  compendium  of  all  the  details  of  the  screw-cutting  lathe  ;  in  fact,  a  mnltitm 
in  paruo  on  all  the  subjects  it  treats  upon."— Carpenter  ajid  Huilder. 

Engineer's  and  3Iac7iinist's  Assistant. 

THE  ENGINEER'S,  MILLWRIGHT'S,  and  MACHINIST'S 
PRACTICAL  ASSISTANT,  A  collection  of  Useful  Tables,  Rules  and  Data. 
By  William  Templetom.  Seventh  Edition,  with  Additions.  i8mo  2S  6d 
cloth. 

"  Templeton's  handbook  occupies  a  foremost  place  among  books  of  this  kind.  A  more  suitable 
present  to  an  apprentice  to  any  of  the  mechanical  trades  could  not  possibly  be  made,"— Biiildi?t£- 

".\  deservedly  appreciated  work,  whicli  should  be  in  the  'drawer'  of  every  mechanic  "— 
English  .Mechanic, 

Iron  and  Steel. 

"IRON  AND  ^TEEL  "  :  A  Work  for  the  Forge,  Foundry,  Factory, 
and  Office.  Containing  ready,  useful,  and  trustworthy  Information  for  Iron- 
masters and  their  Stock-takers;  Managers  of  Bar,  Rail,  Plate,  and  Sheet 
Rolling  Mills;  Iron  and  Metal  Founders;  Iron  Ship  and  Bridge  IBuilders  ■ 
Mechanical,  Mining,  and  Consulting  Engineers  ;  Architects,  Contractors' 
Builders,  and  Professional  Draughtsmen.  By  Charles  Hoare,  Author  of 
"  The  Slide  Rule,''  &c.  Eighth  Edition,  Revised  throughout  and  considerably 
Enlarged.  With  folding  Scales  of  "Foreign  Measures  compared  with  the 
English  Foot,"  and  "  Fixed  Scales  of  Squares,  Cubes,  and  Roots  Areas 
Decimal  Equivalents,"  &c.  Oblong  32mo,  leather,  elastic  band,  6s.  '  ' 
'*  For  comprehensiveness  the  book  has  not  its  equal." — Iron. 

"One  of  the  best  of  the  pocket  books,  and  a  useful  companion  in  other  branches  of  work  Hnn 
iron  and  sXceV'-Ziiiglish  Mechanic. 

"  We  cordially  recommend  this  book  to  those  engaged  in  considering  the  details  of  all  kinds  ni 
iron  and  steel  worki,"— Naval  Science. 

High-Presstire  Steam  Engines. 

THE  HIGH-PRESSURE  STEAM-ENGINE  :  An  Exposition 
of  its  Comparative  Merits  and  an  Essay  towards  an  Improved  System  of  Construc- 
txon.  By  Dr.  Ernst  Alban.  Translated  from  the  German,  with  Note?  hu 
Dr.  Polk,  M.  Inst.  C.E.,  &c.  With  28  Plates.  8vo,  16s.  6(i.  cloth. 
"Goes  thoroughly  into  the  examination  of  the  high-pressure  engine,  the  boiler,  and  its  .mn.n,l 
ages,  and  deserves  a  place  in  every  sciuntific  library. "—iVf aw;  Shipping  Chronicle.  "ppenu- 
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Engineering  Constrtiction. 

PATTERN-MAKING  :  A  Practical  Treatise,  embracing  the  Main 
Types  of  Engineering  Construction,  and  including  Gearing,  both  Hand  and 
Machine  made,  Engine  Work,  Sheaves  and  Pulleys,  Pipes  and  Columns, 
Screws,  Machine  Parts,  Pumps  and  Cocks,  the  Moulding  of  Patterns  in 
Loam  and  Greensand,  &c.,  together  with  the  methods  of  Estimating  the 
weight  of  Castings;  to  which  is  added  an  Appendix  of  Tables  for  Workshop 
Reference.    By  a  Foreman  Pattern  Maker.    With  upwards  of  Three 
Hundred  and  Seventy  Illustrations.  Crown  8vo,  7s.  6d.  cloth. 
A  well-written  teclinical  guide,  evidently  written  bv  a  man  who  understands  and  has  prac- 
tised what  he  lias  written  about.    We  cordially  recomiiiend  it  to  engineerinj;  students,  youi-g 
journeymen,  and  others  desirous  of  being  initiated  into  the  mysteries  of  pattern-making-."— jSKiVrfer. 

"  Likely  to  prove  a  welcome  guide  to  many  workmen,  especially  to  draughtsmen  who  have 
lacked  a  training  in  the  shops,  pupils  pursuing  their  practical  studies  in  our  factories,  and  to  em- 
ployers and  managers  in  engineering  v/orks.— Hard-ware  Trade  journal. 

"More  than  370  illustrations  help  to  explain  the  text,  which  is,  however,  always  clear  and  ex- 
plicit, thus  rendering  the  work  an  excellent  vade  mecuin  for  the  apprentice  who  desires  to  Ijecome 
master  of  his  U3.de."— Eng-tish  Mechanic. 

Dictionary  of  Mechanical  Engineering  Terms. 

LOCKWOOD'S  DICTIONARY  OF  TERMS  USED  IN  THE 
PR  A  CTICE  OF  MECHA  NIC  A  L  ENGINEERING,  embracing  those  current 
in  the  Drawing  OfBce,  Pattern  Shop,  Foundry,  Fitting,  Turning,  Smith's  and 
Boiler  Shops,  &c.  &c.  Comprising  upwards  of  6,000  Definitions.  Edited  by 
A  Foreman  Pattern-Maker,  Author  of  "  Pattern  Making."  Crown  8vo, 
7s.  6d.  cloth.  _  [Just  published. 

"Just  the  sort  of  handy  dictionary  required  by  the  various  trades  engaged  in  mechanical  en- 
gineering. The  practical  engineering  pupil  will  find  the  book  of  great  value  in  his  studies,  and 
every  foreman  engineer  and  mechanic  should  have  a  copy." — Buildiuff  Ne7vs. 

"After  a  careful  examination  of  the  book,  and  trying  all  manner  of  words,  we  think  that  the 
engineer  will  here  tind  all  he  is  likely  to  require.    It  will  be  largely  used." — Practical  Eii^iitccr. 

"  This  admirable  dictionarj',  although  primarilj'  intended  for  the  use  of  draughtsmen  and  other 
technical  craftsmen,  is  of  much  larger  value  as  a  book  of  reference,  and  will  find  a  ready  welcome 
in  many  libraries." — Glasgow  Herald. 

Smith's  Tables  for  Meclianics,  etc, 

TABLES,  MEMORANDA,  AND  CALCULATED  RESULTS, 
FOR  MECHANICS,  ENGINEERS,  ARCHITECTS,  BUILDERS,  etc. 
Selected  and  Arranged  by  Francis  Smith.  Fourth  Edition,  Revised  and  En- 
larged, 250  pp.,  waistcoat-pocket  size,  is.  6d.  limp  leather.  [Just  published. 
"  It  would,  perJiaps,  be  as  difficult  to  make  a  small  pocket-book  selection  of  notes  and  formub; 
to  suit  ALL  engineers  as  it  would  be  to  make  a  universal  medicine ;  but  Mr.  Smith's  waistcoat- 
pocket  collection  may  l3e  looked  upon  as  a  successful  attempt." — Ett^^ineer. 

"  The  best  example  we  have  ever  seen  of  250  pages  of  useful  matter  packed  into  the  dimen- 
sions of  a  card-case." — Bttildin^  Ne^us. 

"A  veritable  pocket  treasury  of  knowledge." — Iron. 

Steam,  Boilers. 

A  TREATISE  ON  STEAM  BOILERS:  Their  Strength,  Con- 
struction, and  Economical  Working.  By  Robert  Wilson,  C.E.  Fifth  Edition. 
i2mo,  6s.  cloth. 

"The  best  treatise  that  has  ever  been  published  on  steam  boilers." — Engi7ieer. 
"The  author  show.s  himself  perfect  master  of  his  subject,  and  we  lieartily  recommend  all  era- 
ploying  steam  power  to  possess  themselves  of  the  work.  — Rytand's  Iron  Trade  Circular. 

Boiler  Chimneys. 

BOILER  AND  FACTORY  CHIMNEYS ;  Their  Drauoht-Potver 
and  Stability.  With  a  Chapter  on  Lightning  Conductors.  By  Robert 
Wilson,  A.I.C.E.,  Author  of  "A  Treatise  on  Steam  Boilers,"  &c.  Second 
Edition.   Crown  8vo,  31-.  6rf.  cloth.  [Just  published. 

Boiler  3IaMng. 

THE  BOILER-MAKER'S  READY  RECKONER.  With  Ex- 
amples of  Practical  Geometry  and  Templating,  for  the  Use  of  Platers, 
Smiths  and  Riveters.  By  John  Courtney,  Edited  by  D.  K.  Clark,  M.I. C.E. 
Second  Edition,  Revised,  with  Additions,  i2mo,  5s.  half-bound. 

"  A  most  useful  work  No  workman  or  apprentice  should  be  without  this  book." — 

Iron  Trade  Circular. 

"  A  reliable  guide  to  the  working  boiler-maker." — Iron. 

"  Boiler-makers  will  readily  recognise  the  value  of  this  volBme.  .  .  .  The  t.ibles  arc  clearly 
printed,  and  so  arranged  that  thev  can  be  referred  to  with  the  greatest  facility,  so  that  cannot  be 
doubted  that  they  will  be  generally  appreciated  and  much  used."— yl/miHf  Journal. 
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Steam  Engine. 

TEXT-BOOK  ON  THE  STEAM  ENGINE.  With  a  Sup- 
plement on  Gas  Engines.  By  T.  M.  Goodeve,  M.A.,  Barrister-at-Law, 
Author  of  "The  Elements  of  Mechanism,"  &.C.  Ninth  Edition.  With 
numerous  Illustrations.    Crown  8vo,  6s.  cloth. 

"Professor  Goodeve  has  tjiven  us  a  treatise  on  the  steam  engine  which  will  bear  comparLson 
t.izh  anything^  written  by  Huxley  or  Maxwell,  and  we  can  award  it  no  higlier  praise," — Enffi7ieer. 

"  Professor  Goodeve's  book  is  ably  and  clearly  written.    It  is  a  sound  work." — Athenait7fi. 

"  Mr.  Goodeve's  text-book  is  a  work  of  which  every  young  engineer  should  pbssess  himself." 
— Jiltittli^  journal, 

"  Essentially  practical  in  its  aims.  The  manner  of  exposition  leaves  nothing  to  be  desired." — 
Si'CtSfnari. 

"  A  valuable  z'aiic  mtctim  for  the  student  of  engineering,  and  should  be  in  the  possession  of 
cverj'  scieati.'ic  reader."— Co//i<rrj'  Guardian. 

Gas  Engines. 

ON  GAS-ENGINES.  Being  a  Reprint,  with  some  Additions,  of 
the  Supplement  to  the  Text-book  on  the  Steam  Engine,  by  T.  M.  Goodeve, 
M.A.    Crown  8vo,  is.  6d.  cloth.  [Just  published. 

"  Like  all  Mr.  Goodeve's  writings,  the  present  is  no  exception  in  point  of  general  excellence. 
It  IS  a  valuable  little  volume." — .Micliaincat  World. 

_"  Thi-i  little  book  will  be  useful  to  those  who  desire  to  understand  how  the  g.as-cnginc  works. 
— i^r.glisti  Mcclia}tic. 

Steam. 

THE  SAFE  USE  OF  STEAM.  Containing  Rules  for  Un- 
professional Steam-users.   By  an  Engineer.   Fifth  Edition.    Sewed,  6d. 

"  If  steam-users  would  but  learn  this  little  book  by  heart,  boiler  explosions  would  become 
sensations  by  their  mnty ."—English  Mechanic. 

Coal  and  Sj>ee(l  Tables. 

A  POCKET  BOOK  OF  COAL  AND  SPEED  TABLES,  for 
Engineers  and  Steam-users.  By  Nei,son  Foley,  Author  of  "  Boiler  Con- 
struction."   Pocket-size,  3s.  6d.  cloth  ;  4s.  leather. 

"  This  is  a  very  useful  book,  containing  very  useful  tables.  The  results  given  are  well  chosen 
and  the  volume  contauis  evidence  that  the  author  really  understands  his  subject.  We  can  recom- 
n.end  the  work  with  pleasure." — Mechanical  H'orld. 

'•  "These  tables  are  designed  to  meet  the  requirements  of  every-day  use  ;  they  are  of  sufHcient 
s.-.ope  for  most  practical  purposes,  and  may  be  commended  to  engineers  and  users  of  steam  "— 
Ircn. 

■■  This  pocket-book  well  merits  the  attention  of  the  practical  engineer.  Mr.  Foley  has  com- 
piled a  very  useful  set  of  tables,  the  information  contained  in  which  is  frequently  required  bv 
engineers,  coal  consumers  and  users  of  steam. '—/rai        CW  rrai/ci- jeroiV-w. 

Fire  Engineering. 

FIRES,  FIRE-ENGINES,  AND  FIRE-BRIGADES.  With 
a  History  of  Fire-Engines,  their  Construction,  Use,  and  Management'  Re- 
marks on  Fire-Proot  Buildings,  and  the  Preservation  of  Life  from  Fire  • 
Statistics  of  the  Fire  Appliances  in  English  Towns;  Foreign  Fire  Systems  ■' 
Hints  on  Fire  Brigades,  &c.  &c.  By  Charles  F.  T.  Young,  C.E  With 
numerous  Illustrations,  544  pp.,  demy  8vo,  £1  4s.  cloth. 

"  To  such  of  our  readers  as  are  interested  in  the  subject  of  fires  and  fire  apparatus  we  can  most 
^niinLTiZ  "°*  '''"'^  upon  the  subjec"'^ 

"  It  displays  rnuch  evidence  of  careful  research;  and  Mr.  Young  has  put  his  facts  neatlv 
together.  It  ,s  evident  enough  that  his  acquaintance  with  the  nraclical  (Tctails  5f  the  construction  of 
^^"Ji::i::^a^i:^^t;::^r:""'''"'  "  i-.ecessarytheyshouldco,n,;i°; 

Gas  Lighting. 

COMMON  SENSE  FOR  GAS-USERS :  A   Catechism  of  Gas- 

I  xghtm^  joy  Ilouseholders,  GasfUters,  Millowncrs,  Architects,  Engineers  etc 
By  RomcKT  Wilson    C.E     Author  of  "  A  Treatise  on   Steam  Boilers  " 
Second  Edition,  with  Folding  Plates  and  Wood  Engravings.    Crown  8vo 
price  IS.  in  wrapper.  °      v-iuyyu  ovu, 

of  M;:'tes'^t:;;i!I.[J:^^'^^^,;;^^!'°"'      P°='«='        "-f"^'.  avail  themselves 
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THE  POPULAR  WORKS  OF  MICHAEL  REYNOLDS 
("The  Engine  Driver's  Friend"). 

Locomotive-Engine  Driving. 

LOCOMOTIVE-ENGINE  DRIVING  :  A  Practical  Manml  for 
Engineers  in  charge  of  Locomotive  Engines.  By  Michael  Reynolds,  Member 
of  the  Society  of  Engineers,  formerly  Locomotive  Inspector  L.  B.  and  S.  C.  R. 
Eighth  Edition.  Including  a  Key  to  the  Locomotive  Engine.  With  Illus- 
trations and  Portrait  of  Author.   Crown  8vo,  4s.  6d.  cloth. 

"Mr.  Reynolds  has  supplied  a  want,  and  has  supplied  it  well.  We  can  confidently  recommend 
the  book,  not  only  to  the  practical  driver,  but  to  everyone  who  takes  an  interest  in  tlie  performance 
of  locomotive  engines." — T^e  En^ineet'. 

'*  Mr.  Reynolds  has  opened  a  new  chapter  in  the  literature  of  the  day.  This  admirable  practical 
treatise,  of  the  practical  utility  of  which  we  have  to  speak  in  terms  of  warm  commendation." — 
Athent£U7n. 

"  Evidently  the  work  of  one  who  knows  his  subject  thoroughly."—  Railway  Set-vice  Gazette. 
"  Were  the  cautions  and  rules  given  in  the  book  to  become  part  of  the  every-day  working  01 
our  engine-drivers,  we  might  have  fewer  distressing  accidents  to  deplore."— 5£tJ^jjji*M;. 

Stationary  Engine  Driving, 

STATIONARY  ENGINE  DRIVING  :  A  Practical  Manual  for 
Engineers  in  charge  of  Stationary  Engines.    By  Michael  Reynolds.  Third 
Edition,  Enlarged.    With  Plates  and  Woodcuts.    Crown  8vo,  4s.  6d.  cloth. 
"The  author  is  thoroughly  acquainted  with  his  subjects,  and  his  advice  on  the  various  points 

treated  is  clear  and  practical.    .    .   .    He  has  produced  a  manual  which  is  an  exceedingly  useful 

one  for  the  class  for  whom  it  is  specially  intended." — Engineering. 

"Our  author  leaves  no  stone  unturned.    He  is  determined  that  his  readers  shall  not  only  know 

something  about  the  stationary  engine,  but  all  about  it." — Engineer. 

"An  engineman  who  has  mastered  the  contents  of  Mr.Reynolds's  bookwill  require  but  little  actua' 

experience  with  boilers  and  engines  before  he  can  be  trusted  to  look  after  them." — English  Mecha/n: 

The  Engineer,  Fireman,  and  Engine-JBoy. 

THE  MODEL  LOCOMOTIVE  ENGINEER,  FIREMAN,  and 
ENGINE-BOY.   Comprising  a  Historical  Notice  of  the  Pioneer  Locomotive 
Engines  and  their  Inventors.  By  Michael  Reynolds.  With  nutuerous  Illus- 
trations and  a  fine  Portrait  of  George  Stephenson.    Crown  8vo,  4s.  6d.  cloth. 
"  From  the  technical  knowledge  of  the  author  it  will  appeal  to  the  railway  man  of  to-day  more 
forcibly  than  anything  written  by  Dr.  Smiles.    .    .    .    The  volume  contains  information  of  a  tech- 
nical kind,  and  facts  that  every  driver  should  be  familiar  v/ith."— English  Afechauic. 

"  We  should  be  glad  to  see  this  book  in  the  possession  of  everyone  in  the  kingdom  who  his 
ever  laid,  or  is  to  lay,  hands  on  a  locomotive  engine." — Iron. 

Continuous  Maihvay  SraJces. 

CONTINUOUS  RAILWAY  BRAKES:  A  Practical  Treatise  on 
the  several  Systems  in  Use  in  the  United  Kingdom;  their  Construction  and 
Performance.  With  copious  Illustrations  and  numerous  Tables.  By  Michael 
Reynolds.   Large  crown  8vo,  gs.  cloth. 

"  A  popular  explanation  of  the  different  brakes.  It  will  be  of  great  assistance  in  forming  public 
opinion,  and  will  be  studied  with  benefit  by  those  who  take  an  mterest  in  the  brake."— Eng lis n 

Mechanic.  ,        ...       ^     ,   .  ^. 

"Written  with  sufficient  technical  detail  to  enable  the  principle  and  relative  connection  of  t»8 
Tarious  parts  of  each  particular  brake  to  be  readily  gt^ped."— Mechanical  tVorld. 

Engine-Driving  Life. 

ENGINE-DRIVING  LIFE;  or.  Stirring  Adventures  and  Inci- 
dents in  the  Lives  of  Locomotive-Engine  Drivers.  By  Michael  Reynolds. 
Ninth  Thousand.    Crown  8vo.  2S.  cloth. 

"From  first  tolast  is  perfectly  fascinating.  Wilkie  Collins's  most  thrilling  conceptions  are  thrown 
into  the  shade  by  true  incidents,  endless  in  their  variety,  related  in  every  page."— A'or-M  Srilish  Mat. . 

"Anyone  who  wishes  to  get  a  real  insight  into  railway  life  cannot  do  better  than  read  '  tngine- 
Driving  Life '  for  himsel-f ;  and  if  he  once  take  it  up  he  will  find  tliat  the  author's  enlhusiasm  .-uid  rea; 
love  of  the  engine-driving  professionwiU  carry  him  on  till  he  has  read  every  page.  ■—Saturday  Kc^u-.l: 

Foclcet  Companion  for  Engiuemeii. 

THE  ENGINEMAN'S  POCKET  COMPANION  AND  PRAC- 
TICAL EDUCATOR  FOR  ENGINEMEN,  BOILER  ATTENDANTS. 
AND  MECHANICS.     By  Michael  Reynolds.    With  Forty-five  Illustra 
tionsand  numerous  Diagrams.  Second  Edition,  Revised.  Royal  iSmo,  3s.  6rf., 
strongly  bound  for  pocket  wear.  .         ,    Ijf'"'  pubhshed. 

"This  ndmimble  work  is  well  suited  to  accomplish  its  object,  being  the  honest  workmanship  01 

*       lil,":;"  ™?ro^,^^;-STviI";nf  ^  and  practical  form  all  the  information  an  engine- 

minder  desirous  of  mastering  the  scientific  principles  t>f  his  daily  c.ilhng  would  require  -.1/,,/,  . 
"  A  boon  to  those  who  are  striving  to  become  efficient  mechanics.  —Daily  LItiomae. 
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Fi'ench-English  Glossary  for  Engineers,  etc. 

A  POCKET  GLOSSARY  of  TECHNICAL  TERMS :  ENGLISH- 

I'RENCH,  FRE.\CH-ENGLISH ;  with  Tables  SHitable  for  the  Architectural, 
^  Engineering,  Manufacturing  and  Nautical  Professions.     By  John  James 
Fletcher,  Engineer  and  Surveyor  ;  200  pp.    Waistcoat-pocket  size,  is.  6d., 
limp  leather. 

'■  It  oiisjiit  certainly  to  be  in  the  waistco.-it-pocket  of  everj^  professional  man.  —Iron. 

"  It  i-s  a  very  great  advantage  for  readers  aiid  correspondents  in  France  and  England  to  have 
so  large  a  number  of  tile  words  relatinft  to  engineering  and  manufacturers  collected  m  a  liliputian 
\  olume.    The  little  book  will  be  useful  both  to  students  and  travellers."— .-/r<r///Vcc/. 

"  The  glossary  of  terms  is  very  complete,  and  many  of  the  tables  are  new  and  well  arranged. 
i>  e  cordi^Jly  coun»ejid  the  hook."— .UeL/ia>iual  iro?-ld. 

JPortahle  Engines. 

THE  PORTABLE  ENGINE;  ITS  CONSTRUCTION  AND 
.MANAGEMENT.  A  Practical  Manual  for  Owners  and  Users  of  Steam 
Engines  generally.  By  William  Dyson  Wansbrough.  With  90  Illustra- 
tions.   Crown  8vo,  3s.  6cl.  cloth.  [just  published. 

•■  This  is  a  work  of  value  to  those  who  use  steam  machinery.  .  .  .  Should  be  read  by  every- 
one who  has  a  steam  engine,  on  a  farm  or  elsewhere,"— J/irr*  Lnne  Ri-/>m  t. 

••  We  cordially  connnend  this  work  to  buyers  and  owners  of  steam  engines,  and  to  those  who 
nave  to  do  with  their  construction  or  use."— rii/i/icr  Trades  yournal. 

•■  Such  a  general  knowledge  of  the  steam  engine  as  Mr.  Wansbrough  furnishes  to  the  reader 
should  be  acquired  by  all  intelligent  owners  and  others  who  use  the  steam  engine."— A';n/rfi;;»-  Ne-ws. 
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MR.  NUMBER'S  IMPORTANT  ENGINEERING,  BOOKS. 
TJie  Water  ' Stipjily  of  Cities  and  Toivns. 

A  COMPREHENSIVE  TREATISE  on  the  WATER-SUPPLY 
OF  CITIES  AND  TOWNS.  By  William  Humber,  A-M.  Inst.  C.E.,  and 
M,  Inst.  M.E.,  Author  of  "Cast  and  Wrought  Iron  Bridge  Construction," 
&c.  &c.  Illustrated  with  50  Double  Plates,  i  Single  Plate,  Coloured 
Frontispiece,  and  upwards  of  250  Woodcuts,  and  containing  400  pages  of 
Text.  Imp.  4to,  £6  6s.  elegantly  and  substantially  half-bound  in  morocco. 
List  of  Contents. 


I.  Historical  Sketch  of  some  of  the  means 
that  have  been  adopted  for  the  Supply  of  Water 
to  Cities  and  Towns. — II.  Water  and  the  Fo- 
reign Matter  usually  associated  with  it.— III. 
Ramfall  and  Evaporation. — IV.  Springs  and 
the  water-bearing  formations  of  various  dis- 
tricts.— V.  Measurement  and  Estimation  of  the 
flow  of  Water— VI.  On  the  Selection  of  the 
Source  of  Supply.— VII.  Wells  — VIII.  Reser- 
voirs.—I.X.  The  Purification  of  Water.— X. 
Punips.  —  XI.    Pumping   Machinery.  —  XII. 


Conduits.— XIII.  Distribution  of  Water.— XIV. 
Meters,  Service  Pipes,  and  House  Fittings.— 

XV.  The  Law  and  Economy  of  Water  Works. 

XVI.  CoiLstant  and   Intermittent  Supply.— 

XVII.  Description  of  Plates.  —  Appendices, 
giving  Tables  of  Rates  of  Supply,  Velocities, 
&c.  &c.,  together  with  Specifications  of  several 
Works  illustrated,  among  ivhich  will  be  found  • 
Aberdeen,  Bideford.  Canterbury,  Dundee, 
Halifax,  Lambeth,  Rotherham,  Dublia,  and 
others. 


In  ,n  I^M,  ?  systerwtic  and  valuable  work  upon  water  supply  hitherto  produced  in  English,  or 
In  any  other  language.  .  .  Mr.  Humber's  work  is  characterised  almost  throughout  by  an 
f_»|^^|^suveness  much  more  distinctive  of  French  and  German  than  of  English  technical  treatises." 

••  We  can  congratulate  Mr.  Humber  on  having  been  able  to  give  so  large  an  amount  of  infor- 
mation on  a  sutjjec  so  important  as  the  water  suppiv  of  cities  and  towns  The  pktes  fif?v  in 
number,  arc  mosdy  drawings  of  executed  works,  and  alone  would  have  commandecf the  attention 
of  every  engineer  whose  practice  may  he  in  this  branch  of  the  profession. "-£,<,7*7. 

Cast  and  Wrought  Iron  Bridge  Construction 

A  COMPLETE  AND  PRACTICAL  TREATISE  ON  CAST 
AND  WROUGHT  IRON  BRIDGE  CONSTRUCTION,  including  Iron 
Foundalions.  In  Three  Parts-Theoretical,  Practical,  and  Descriptivf  By 
William  Humber,  A-M.  Inst.  C.E.,  and  M.  Inst.  M.E.  Third  Edition  Re- 
vised and  much  iinpi-oved,  with  115  Double  Plates  (20  of  which  now'first 
appear  in  this  edition),  and  numerous  Additions  to  the  Text.  In  Two  Vols 
imp.  4to,  lb  16s.  6rf.  half-bound  in  morocco. 

"  A  very  valu.il>le  contribution  to  the  standard  literature  of  civil  enginccrinir  In  addition 
elevations  plans  and  sections,  large  scale  details  are  given  which  veryS,  enlfance  the  i  X 
tivc  worth  of  these  Mn^irMmn',.'-Ci-inlj;niri>:,-er  ,,,,d  .-l  rchilccfs  yournat  >"itruc- 

during^;;e'f:r^^^'?;,KSX'  .li^j^Jr^'l];:",;^ '^r"i^s'  rr^ 
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MR.  NUMBER'S  GREAT  WORK  ON  MODERN  ENGINEERING. 

Complete  in  Four  Volumes,  imperial  4to,  price  £12  12s.,  lialf-morocco.  Eacli 
Volume  sold  separately  as  follows ; — 

1  RECORD  OF  THE  PROGRESS  OF  MODERN  ENGINEER- 
ING. First  Series.  Comprismg  Civil,  Mechanical,  Marine,  Hydraulic, 
Railway,  Bridge,  and  other  Engineering  Works,  &c.  By  William  Humber, 
A-M.  Inst.  C.E.,  &c.  Imp.  4to,  with  36  Double  Plates,  drawn  to  a  large  scale, 
Photographic  Portrait  of  John  Hawkshaw,  C.E.,  F.R.S.,  &c.,  and  copious 
descriptive  Letterpress,  Specifications,  &c.,  £s  3s.  half-morocco. 

List  of  the  Plates  and  Diagrams. 


Thames,  West  London  Extension  Railway  (s 
plates) ;  Armour  Plates :  Suspension  Bridge, 
Thames  (4  plates);  The  Allen  En^ne ;  Sus- 
pension Bridge,  Avon  (3  plates) ;  Underground 
Railway  (3  plates). 


Victoria  Station  and  Roof.  L.  B.  &  S.  C.  R. 
(8  plates);  Southport  Pier  (2  plates);  Victoria 
Station  and  Roof,  L.  C.  &  D.  and  G.  W.  R.  (6 
plates);  Roof  ofCremome  Music  Hall;  Bridge 
over  G.  N.  Railway ;  Roof  of  Station,  Dutch 
Rhenish  Rail  (2  plates)  ;    Bridge   over  the 

"  Handsomely  lithographed  ar>d  printed.  It  will  find  favour  with  many  who  desire  to  preserve 
in  a  permanent  form  copies  of  the  plans  and  specifications  prepared  for  the  guidance  of  the  con- 
tractors for  many  important  engineering  yforVs."— Engineer. 

HUMBER'S  RECORD  OF  MODERN  ENGINEERING.  Second 
Series.  Imp.  4to,  with  36  Double  Plates,  Photographic  Portrait  of  Robert 
Stephenson,  C.E.,  M.P.,  F.R.S.,  &c.,  and  copious  descriptive  Letterpress, 
Specilications,  &c.,  £3  3s.  half-morocco. 

List  of  the  Plates  and  Diagrams. 


Birkenhead  Docks,  Low  Water  Basin  (13 
plates);  Charing  Cross  Station  Roof,  C.  C. 
Railway  (3  plates) ;  Digswell  Viaduct,  Great 
Northern  Railway  ;  Robbery  Wood  Viaduct, 
Great  Northern  Railway;  Iron  Permanent 
Way;  Clydach  Viaduct,  Merthyr,  Tredegar, 


and  Abergavenny  Railway ;  Ebbw  Viaduct, 
Mertliyr,  Tredegrar,  and  Abergavenny  Rail- 
way ;  College  Wood  Viaduct,  Com%va!l  Rail- 
way ;  Dublin  Winter  Palace  Roof  (3  plates)  ; 
Bridge  over  the  Thames,  L.  C.  &  D.  Railway 
(6  plates) ;  Albert  Harbour,  Greenock  (4  plates). 


'  Mr.  Humber  has  done  the  profession  good  and  true  service,  by  the  fine  collection  of  examples 
he  has  here  brought  before  the  profession  and  the  public." — Practical  Mechanic's  yjumai. 

HUMBER'S  RECORD  OF  MODERN  ENGINEERING.  Third 
Series.  Imp.  4to,  with  40  Double  Plates,  Photographic  Portrait  of  J.  R. 
M'Clean,  late  Pres.  Inst.  C.E.,  and  copious  descriptive  Letterpress,  Speci- 
fications, &c.,  £3  3S.  half-morocco. 

Ltst  0/  the  Plates  and  Diagrams. 

MAIN  DRAINAGE,  METROPOLIS.— A^orrt 
Side.— Map  showing  Interception  of  Sewers; 
Middle  Level  Sewer  (2  plates) ;  Outfall  Sewer, 
Bridge  over  River  Lea  (3  plates) ;  Outfall  Sewer, 
Bridge  over  Marsh  Lane,  North  Woolwich 
Railway,  and  Bow  and  Barking  Railway  Junc- 
tion ;  Outfall  Sewer,  Bridge  over  Bow  and 
Barking  Railway  (3  plates);  OutfaU  Sewer, 
Bridge  over  East  London  Waterworks  I-eeder 
(■2  plates) ;  Outfall  Sewer,  Reservoir  (2  plates) ; 
Outfall  Sewer,  Tumbling  Bay  and  Outlet ;  Out- 
Penstocks.     Son/h  Sirfc— Outfall 


Sewer,  Reservoir  and  Outlet  (4  plates) ;  OutfaU 
Sewer,  Filth  Hoist ;  Sections  of  Sewers  (North 
and  South  Sides). 

Thames  Emb.inkment.— Section  of  River 
Wall ;  Steamboat  Pier,  Westminster  (2  plates) ; 
Landing  Stairs  between  Charing  Cross  and 
Waterloo  Bridges  ;  York  Gate  (2  plates) ;  Over- 
flow and  Outlet  at  Savoy  Street  Sewer  (3  plates) ; 
Steamboat  Pier,  Waterloo  Bridge  (3  plates)  ; 
Junction  of  Sewers,  Plans  and  Sections ; 
Gullies,  Plans  and  Sections;  Rolling  Stock; 
Granite  and  Iron  Forts. 


fall  Sewer,    -  ,    r^  n 

Sewer,  Bermondscy  Branch  {2  plates) ;  Outfall 

•■  The  drawings  have  a  constantly  increasing  value,  and  whoever  desires  to  possess  clear  repre- 
sentations of  the  two  great  works  carried  out  by  our  Metropolitan  Board  will  obtain  Mr.  Humber  s 
volume."— 

HUMBER'S  RECORD  OF  MODERN  ENGINEERING.  Fourth 
Series  Imp.  410,  with  36  Double  Plates,  Photographic  Portrait  of  John 
Fowleri  late  Pres.  Inst.  C.E.,  and  copious  descriptive  Letterpress,  Speci- 
fication's, &c.,  £3  3S.  half-morocco. 

List  of  the  Plates  and  Diagrams. 


Abbey  Mills  Pumping  Station,  Main  Drain- 
age, Metropolis  (4  plates) ;  Barrow  Docks  k 
nlates)  •  Manquis  Viaduct,  Santiago  and  Val- 
paraiso' Railway  (2  plates) :  Adanrs  Locomo- 
live  St.  Helen's  tianal  Railway  (2  plates) ; 
Cannon  Street  Station  Roof,  Charing  Cross 
R-iilwav  (3  plates) ;  Road  Bridge  over  the  Kiver 
Moka  (2  pfales) :  Telegraphic  Apparatus  for 


Mesopotamia ;  Viaduct  over  the  River  V/ye, 
Midland  Railway  (3  plates) ;  St.  Germans  Via- 
duct, Cornwall  Railway  (2  plates) ;  Wrought- 
Iron  Cylinder  for  Diving  Bell;  Millwall  Docks 
(6plalcs);  Milrov's  Patent  Excavator;  Metro- 
politan District  kailway  (6  plates);  Harbours. 
Ports,  and  Breakwaters  (3  plates). 


•■We  irladly  welcome  another  year's  issue  of  this  valu.able  w 
Mr  Humber.    The  accuracy  and  geiicr.il  excellence  of  tins  work 

carried  out  by  the  most  eminent  men  in 


lublication  from  the  able  pen  of 
:  are  well  known,  while  its  usefiil- 

J  „.  ^    _  latest  examples  of  engineering,  as 

the  profession,  cannot  be  too  highly  prized.  "—Artitan. 
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MR.  NUMBER'S  ENGINEERING  BOOKS— continued. 
Strains,  Calculation  of. 

A  HANDY  BOOK  FOR  THE  CALCULATION  OF  STRAINS 
IN  GIRDERS  AND  SniILARSTRUCTURES,AND  THEIR  STRENGTH 
Consisting  of  Formulas  and  Corresponding  Diagrams,  with  numerous  details 
for  Practical  Application,  &c.  By  William  Humber.  A-M.  Inst.  C.E.,  &c. 
Fourth  Edition.  Crown  8vo,  nearly  loo  Woodcuts  and  3  Plates,  7s.  6d.  cloth. 
'•  The  formul.-B  are  neatly  expressed,  and  the  diagrams  gooi."—A//te>iczit>n.  _ 
"We  heartily  commend  this  leiUy  kandy  book  to  out  engineer  and  architect  readers,  —bng- 

Barloiv's  Strengthof  Materials,  enlarged  hyHumber 

A  TREATISE  ON  THE  STRENGTH  OF  MATERIALS  : 
with.  Rules  for  Application  in  ArcHitecture,  the  Construction  of  Suspension 
Bridges,  Railways,  &c.  By  Peter  Barlow,  F.R.S.  A  New  Edition,  revised 
by  his  Sons,  P.  W.  Barlow,  F.R.S.,  and  W.  H.  Barlow,  F.R.S.  ;  to  which 
are  added.  Experiments  by  Hodgkinson,  Fairbairn,  and  Kirkaldy;  and 
Formulae  for  Calculating  Girders,  &c.  Arranged  and  Edited  by  W.  Humber, 
A-M.  Inst.  C.E.  Demy  8vo,  400  pp.,  with  19  large  Plates  and  numerous 
Woodcuts,  i8s.  cloth. 

"  Valuable  alike  to  the  student,  tyro,  and  the  experienced  practitioner,  it  will  always  rank  m 
future,  as  it  has  hithertodone,  as  the  standard  treatise  on  tliat  particular  subject." — Eitginetr. 
•' There  is  no  Efreater  authority  than  Barlow." — Bttildinz  ^'^'^^S- 

"  Deserves  a  foremost  place  on  the  bookshelves  of  every  civil  engineer."— Mechamc. 


Trigonometrical  Surveying. 

AN  OUTLINE  OF  THE  METHOD  OF  CONDUCTING  A 
TRIGONOMETRICAL  SURVEY,  for  the  Formation  of  Geographical  and 
Topographical  Maps  and  Plans,  Military  Reconnaissance,  Levelling,  &c.,  with 
Useful  Problems,  Formulae,  and  Tables.  By  Lieut. -General  Frome,  R.E. 
Fourth  Edition,  Revised  and  partly  Re- written  by  Major  General  Sir  Charles 
Warren,  G.C.VI.G.,  R.E.  With  19  Plates  and  115  Woodcuts,  royal  Svo,  i6s. 
cloth. 

"  The  simple  fact  that  a  fourth  edition  has  been  called  for  is  the  best  testimony  to  its  merits. 
No  words  of  praise  from  us  can  strengthen  the  position  so  well  and  so  steadily  maintained  by  this 
work.  Sir  Charles  Warren  has  revised  the  entire  work,  and  made  such  additions  .as  were  necessary 
to  bring  every  portion  of  the  contents  up  to  the  present  dale." — Broad  Arrow. 

Oblique  Bridges. 

A  PRACTICAL  AND  THEORETICAL  ESSAY  ON  OBLIQUE 
BRIDGES.  With  13  large  Plates.  By  the  late  George  Watson  Buc  k, 
M.I. C.E.  Third  Edition,  revised  by  his  Son,  J.  H.  Watson  Buck,  M.I. C.E.  ; 
and  with  the  addition  of  Description  to  Diaprams  for  Facilitating  the  Con- 
struction of  Oblique  Bridges,  by  \V.  H.  Barlow,  M.I. C.E.  Royal  Svo,  12s. 
cloth. 

"  The  standard  text-book  for  all  engineers  regarding  skew  arches  is  Mr.  Buck's  treatise,  and  it 
would  be  impossible  to  consult  a  better." — F.iii^xneer. 

"Mr.  Buck's  treatise  is  recognised  as  a  standard  text-book,  and  his  treatment  has  divested  the 
subject  of  many  of  the  intricacies  supposed  to  belong  to  it.  As  a  guide  to  the  engineer  and  archi- 
tect, on  a  confessedly  difficult  subject,  Ivlr.  Buck's  work  is  unsurpassed."— i>'wi/i^i/i.^ iVVrt/j. 

Bridge  Construction. 

EXAMPLES  OF  BRIDGE  AND  VIADUCT  CONSTRUC- 
TION OF  MASONRY,  TIMBER,  AND  IRON.  Consisting  of  46  Plates  from 
the  Contract  Drawings  or  Admeasurement  of  Select  Works.  By  W.  D. 
Haskoll  C.E.  Second  Edition,  with  the  addition  of  554  Estimates,  and  the 
Practice  of  Setting  out  Works.  Illustrated  with  6  pages  of  Diagrams.  Imp. 
4to,  £2  I2S.  6d.  halt-morocco. 

"  A  work  of  the  present  nature  by  a  man  of  Mr.  HasVoIl's  experience  must  prove  invaluable. 
The  tables  of  estimates  will  considerably  enhance  its  value." — /:iii,'-ineerui^. 

Eartlnvorlc. 

EARTHWORK  TABLES.  Showing  the  Contents  in  Cubic 
Yards  of  Embankments,  Cuttings,  &c.,  of  Heights  or  Depths  up  to  an  average 
of  80  feet.  By  Joseph  Broaduent,  C.E. ,  and  Francis  Campin,  C.E.  Crown 
Svo,  5s.  cloth. 

"  The  way  in  which  accuracy  is  attained,  by  a  simple  division  of  each  cross  section  into  three 
elements,  two  in  which  are  consl.int  and  one  variable,  is  ingenious."— yf//if«i^uv(. 
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Statics,  Graphic  and  Analytic. 

fnfi^ilLV^f^  Statics,  in  thdr Practical  AppU. 

auTsiJlL^^^^  0/  S(res5.s  m  Roofs,  Solid  Girders.  Lattice,  BoJtnnp 

ZiTul%Z  fl/JL^rv"^  Iron  Arches  and  Piers,  and  other  Frameworkl 

""'"^  ^""^  e--»P'"<:       ='"='ly' ic  statics  are  used  or  studied. 

much  cj^^e    The  di>ec  ,W  P""","*^  ^'^        evidently  been  prepared  with 

se.ectedT.J^iL^T\-S?/-e^^^^^^^^^^^^^^ 

Survey  Fractice. 

AID  TO  SURVEY  PRACTICE,  for  Reference  in  Surveying,  Level- 
Img  Setting.out  and  in  Route  Surveys  of  Travellers  by  Land  and  Sea.  With 
I^th  ^'  y  I'i^  Records.    By  Lowis  D'A.  Jackson,  A.M.I.C.E., 

^25  ercloth  Manual,"  "  Modern  Metrology,"  &c.    Large  crown  8vo, 

n„v  Z  ^^J'  J^<='^=°".  has  produced  a  valuable  vade-mennn  for  the  surveyor  We  can  recommend 
^J^^r^^.""""""*^      admirable  supplement  to  the  teaclung  of  therccompllheSsurveTor/"- 

maturpd  in«rMrH^n=  ^ff  ^H^^^yors  to  place  it  in  their  Ubraries,  and  study  well  the 

"      '"structions  afforded  m  its  pages."— Co^z^o'  Guardian.  " 
aided  hv,  Hl»r''.nH"!^''-!>°  l"1  '™/*'     .fo'-tunate  union  of  theory  and  practical  experience  which, 
aided  by  a  clear  and  lucid  style  of  writing,  renders  the  book  a  very  useful  one."-Builder. 

Sm^veying,  Land  and  Marine. 

LAND  A ND  MA RINE  S UR  VE YING ,  in  Reference  to  the  Pre- 
paration of  Plans  for  Roads  and  Railways ;  Canals,  Rivers,  Towns'  Water 
bupphes:  Docks  and  Harbours.  With  Description  and  Use  cf  Survevinc 
Instruments.  By  W.  Davis  Haskoll,  C.E.,  Author  of  "  Bridge  and  Viaduct 
Construction,"  &c.  Second  Edition,  Revised,  with  Additions.  Large  crown 
8vo,  gs.  cloth.  ^ 

"A  most  useful  and  well  arranged  book  for  the  aid  of  a  student.  We  can  strongly  recommend 
It  as  a  carefuUy  written  and  valuable  text-book.  It  enjoys  a  weU-deserved  repute  among  sun  evors." 
— Bltilde.r. 

••  This  volume  cannot  fail  to  prove  of  the  utmost  practical  utility.  It  may  be  safelv  recommended 
to  all  students  who  aspire  to  become  clean  and  expert  surveyors."— yournal. 

Levelling. 

A  TREATISE  ON  THE  PRINCIPLES  AND  PRACTICE  OF 
LEVELLING.  Showing  its  Application  to  purposes  of  Railway  and  Civil 
Engineering,  in  the  Construction  of  Roads ;  with  Mr.  Telford's  Rules  for  the 
same.  By  Frederick  W.  Simms,  F.G.S.,  M.  Inst.  C.E.  Seventh  Edition,  with 
the  additionof  Law's  Practical  Examples  for  Setting-out  Railway  Curves,  and 
Trautwine's  Field  Practice  of  Laying-out  Circular  Curves.  With  y  Plates 
and  numerous  Woodcuts,  Svo,  8i.  6d.  cloth.  *»*  Trautwine  on  Curves 
may  be  had  separate,  5s. 
"  The  text-book  on  levelling  in  most  of  our  engineering  schools  and  colleges." — Engineer. 
'*  The  publishers  have  rendered  a  substantial  service  to  the  profession,  especially  to  tlie  younger 
members,  by  bringing  out  the  present  edition  of  Mr.  Simms's  useful  voxiL:'— Engineering. 

Tunnelling. 

PRACTICAL  TUNNELLING.  Explaining  in  detail  the  Setting- 
out  of  the  works,  Shaft-sinking  and  Heading-driving,  Ranging  the  Lines  and 
Levelling  underground,  Sub-E.\cavating,  Timbering,  and  the  Construction 
of  the  Brickwork  of  Tunnels,  with  the  amount  of  Labour  required  for,  and  the 
Cost  of,  the  various  portions  of  the  work.  By  Frederick  W.  Simms,  F.G.S., 
M.  Inst.  C.E.  Third  Edition,  Revised  and  Extended  by  D.  Kinnear  Clark, 
M.  Inst.  C.E.  Imp.  Svo,  with  21  Folding  Plates  and  numerous  Wood  Engrav- 
ings, 30S.  cloth. 

"The  estimation  in  which  Mr.  Simms's  book  has  been  held  for  over  thirty  years  cannot  be  more 
truly  expressed  than  in  the  words  of  the  late  Prof.  Rankine : — *  The  best  source  of  infonnation 
on  the  subject  of  tunnels  is  Mr.  F.  W.  Simms's  work  on  Practical  Tunnelling.'  '*—Aychittct. 

"  Mr.  Clark  has  added  immensely  to  the  value  of  the  book." — Engineer. 

"  The  additional  chapters  by  Mr.  Clark,  containing  as  they  do  numerous  examples  of  modern 
practice,  bring  the  book  well  up  to  date. ' — Engineering. 
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Seat,  ExxKinsion  hij. 

EXPANSION   OF  STRUCTURES  BY  HEAT.     By  John 
Keilv,  C.E.,  late  of  the  Indian  Public  Works  and  Victonan  Railway  Depart- 
ments.   Crown  8vo,  3s.  bd.  cloth.  L?'"'  published. 
Summary  of  Contents. 


Section    I.  Formulas  AND  Data. 
Section  II.  Metal  Bars. 
Section  III.  Simple  Frames. 
Section  IV.  Complex    Frames  ]  and 
Plates. 

Section  V.  Thermal  Conductivity. 


Section    VI.  Mechanical  Force  of 
Heat. 

Section  VII.  Work    of  Expansion 

AND  Contraction. 
Section  VIII.  Suspension  Bridges. 
Section    IX.  Masonry  Structures. 


■  The  aim  the  author  has  set  before  him,  viz.,  to  show  the  effects  of  heat  upon  metallic  and 
other  structures,  is  a  laudable  one,  for  this  is  a  branch  of  physics  upon  which  the  enguieer  or  archi- 
tect can  find  but  little  reliable  and  comprehensive  data  in  books." — Builder. 

"  Whoever  is  concerned  to  know  the  effect  of  changes  of  temperature  on  such  structures  as 
suspension  bridges  and  tlie  like,  could  not  do  better  than  consult  Mr.  Kelly's  valuable  and  handy 
exposition  of  the  geometrical  principles  involved  in  these  changes.'' — Scolstnan. 

Practical  3Iatheinatics. 

MATHEMATICS  FOR  PRACTICAL  MEN:  Being  a  Common- 
place Book  of  Pure  and  Mixed  IVIathematics.    Designed  chiefly  for  the  use 
of  Civil  Engineers,  Architects  and  Surveyors.    By  Olinthus  Gregory, 
LL.D.,  F.R.A.S.,  Enlarged  by  Henry  Law,  C.E.   4th  Edition,  carefully 
Revised  by  J.  R.  Young,  formerly  Professor  of  Mathematics,  Belfast  College. 
With  13  Plates,  8vo,  £1  is.,  cloth. 
"  The  engineer  or  architect  will  here  find  ready  to  his  hand  niles  for  solving  nearly  every  mathe- 
matical ditTiculty  that  may  arise  in  liis  practice.    The  rules  are  in  all  cases  explained  by  means  of 
examples,  in  which  every  step  of  the  process  is  clearly  worked  out." — Builder. 

■"  One  of  the  most  serviceable  books  for  practical  mechanics.  .  .  .  It  is  an  instructive  book 
for  the  student,  and  a  text-book  for  him  who,  having  once  mastered  the  subjects  it  treats  of,  needs 
occasionally  to  refresh  his  memory  upon  them." — Building  News. 

Mydraulic  Tables. 

HYDRAULIC  TABLES,  CO-EFFICIENTS, and  FORMULA 
for  finding  the  Discharge  of  Water  from  Orifices,  Notches,  Weirs,  Pipes,  and 
Rivers.  'With  New  ForinulEe,  Tables,  and  General  Information  on  Rainfall, 
Catchment-Basins,  Drainage,  Sewerage,  Water  Supply  for  Towns  and  Mill 
Power.  By  John  Neville,  Civil  Engineer,  M.R.I. A.  Third  Edition,  care- 
fully revised,  with  considerable  Additions.  Numerous  Illustrations.  Crown 
8vo,  14s.  cloth. 

"  It  is,  of  all  English  books  on  the  subject,  the  one  nearest  to  completeness,  .  .  .  From  the 
good  arrangement  of  the  matter,  the  clear  explanations,  and  abundance  of  formula;,  the  carefully 
calculated  tables,  and,  above  all,  the  thorough  acquaintance  with  both  theory  and  construction, 
which  is  displayed  from  first  to  last,  the  book  will  be  found  to  be  an  acquisition." — Architect. 

River  Engineering. 

RIVER  BARS  :  The  Causes  of  their  Formation,  and  their  Treatynent 
by  "Induced  Tidal  Scour.  "  With  a  Description  of  the  S'uccessful  Reduction 
by  this  Method  of  the  Bar  at  Dublin.  By  I.J.Mann,  Assist.  Eng.  to  the 
Dublin  Port  and  Docks  Board.    Royal  8vo,  7s.  6d.  cloth. 

*'  ^Ve  recommend  all  interested  in  harbour  works— and,  indeed,  those  concerned  in  the  improve- 
ments of  rivers  generally — to  read  Mr.  Mann's  interesting  work." — Efij^iteer. 

"  A  most  valuable  contribution  to  the  history  of  this  branch  of  engineering." — En^necrin^ 
atid  .Miitiitf^  yournal. 

Hydraulics. 

HYDRA  ULIC  MANUAL.    Consisting  of  Working  Tables  and 
Explanatory  Text.    Intended  as  a  Guide  in  Hydraulic  Calculations  and  Field 
Operations.    By  Lowis  D'A.  Jackson,  Author  of  "  Aid  to  Survey  Practice," 
"  Modern   Metrology,''   Ike.     Fourth  Edition.    Rewritten  and  Enlarged. 
Large  crown  8vo,  i6s.  cloth. 
"  The  author  has  been  a  careful  observer  of  the  f.lcts  wliich  h.ave  come  under  his  notice,  as 
well  as  a  painst.iking  collector  .and  critic  of  the  results  of  the  experiments  of  others,  .and  from  the 
great  m.ass  of  material  at  his  command  he  h.as  constructed  a  manual  which  may  be  accepted  as  ;i 
trustworthy  guide  to  this  branch  of  the  engineer's  profession."— /jz/fi'^wi'^n'. 

"  The  standard  work  in  this  department  of  mechanics.  The  present  edition  has  been  brought 
abreast  of  the  most  recent  practice." — Scdtstnan. 

"  The  most  useful  feature  of  this  work  is  its  freedom  from  what  is  superannuated,  and  its 
thorough  .adoption  of  recent  experiments ;  the  text  is,  in  (act,  in  great  part  a  short  account  of  tile 
great  modern  experiments."— iVrt/i(rf. 
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Dvainage. 

ON  THE  DRAINAGE  OF  LANDS,  TOWNS  AND  BUILD- 
INGS.  -By  G.  D.  DEMrsiiv,  C.E.;  Author  of  "  The  Practical  Railway  En- 
Sineer,  &c  Revised,  with  large  Additions  on  Recent  Practice  in 
iJRAiNAGE  Engineering,  by  D.  Kinnear  Clark,  M.Inst.  C.E.  Author  of 
Tramways  :  their  Construction  and  Working,"  "A  Manual  of  Rules,  Tables 
and  Data  for  Mechanical  Engineers,"  &c.  &c.    Crown  8vo,  75.  6d.  cloth. 

..™  [Jint  Published. 

The  new  mntter  arkled  to  Mr.  Dempsey's  excellent  work  is  characterised  K-  tlie  comnrcheii- 
sive  grasp  and  accuracy  ot  detail  for  which  tlie  name  of  Mr.  U.  K.  Clark  is  a  sufficient  voucher 
AlnenceicJH. 

"  As  a  work  on  recent  practice  in  drain.age  engineering,  the  book  is  to  be  commended  to  all' 
wiho  are  making  tliat  branch  of  eiigineermg  science  tlieir  special  study  "—Jron 
r>   -Ij-  <:o";Pi'ehensive  manual  on  drainage  engineering,  and  a  useful  introduction  to  the  student." 
Building  News. 

Tramways  and  their  WorMng. 

TRAMWAYS:  THEIR  CONSTRUCTION  AND  WORKING. 
Embracing  a  Comprehensive  History  of  the  System  ;  with  an  exhaustive 
Analysis  of  the  various  Modes  of  Traction,  including  Horse-Power,  Steam, 
Heated  Water,  and  Compressed  Air  ;  a  Description  of  the  Varieties  of  Rolling 
Stock;  and  ample  Details  of  Cost  and  Working  Expenses:  the  Progress 
recently  made  in  Tramway  Construction,  &c.  &c.  By  D.  Kinnear  Clark, 
M.  Inst.  C.E.  With  over  200  Wood  Engravings,  and  13  Folding  Plates.  Two 
Vols.,  large  crown  8vo,  30s.  cloth. 

"  All  interested  in  tramways  must  refer  to  it,  as  all  railway  engineers  have  turned  to  the  author's 
work  Railway  Machinery.'" — Eiig;uteer. 

"  An  exhaustive  and  practical  work  on  tramwa3's,  in  which  the  history  of  this  kind  of  locomo- 
tron,  and  a  description  and  cost  of  the  various  modes  of  laying  tramways,  are  to  be  found. '— 
Building  News. 

"  The  best  form  of  rails,  the  best  mode  of  construction,  and  the  best  mechanical  appliances 
are  so  fairly  indicated  in  the  work  under  review,  that  any  engineer  aboutto  construct  a  tramway 
will  be  enabled  at  once  to  obtain  the  practical  information  which  will  be  of  most  service  to  him." — 
Athencsitm. 

Oblique  Arches. 

A  PRACTICAL  TREATISE  ON  THE  CONSTRUCTION  OF 
OBLIQUE  ARCHES.  By  John  Hart.  Third  Edition,  with  Plates.  Im- 
perial 8vo,  Ss.  cloth. 

Curves,  Tables  for  Setting-out, 

TABLES  OF  TANGENTIAL  ANGLES  AND  MULTIPLES 

for  Setting-out  Curves  from  5  to  200  Radius.    By  Alexander  Beazelev, 

M.  Inst.  C.E.    Third  Edition.    Printed  on  48  Cards,  and  sold  in  a  cloth  box, 

waistcoat-pocket  size,  3s.  6rf. 

"  Each  table  is  printed  on  a  small  card,  which,  being  placed  on  the  theodolite,  leaves  the  hands 
free  to  manipulate  the  instrument — no  small  advantage  as  regards  the  rapidity  of  work." — E7tsi*ieer. 

"  Very  handy  ;  a  man  may  know  that  all  his  day's  work  must  fall  on  two  of  these  cards,  which 
he  puts  into  his  own  card-case,  and  leaves  the  rest  behind." — Atfie7taii7fi, 

Engineering  Fieldtvorlc. 

THE  PRACTICE  OF  ENGINEERING  FIELDWORK,  applied 
to  Land  and  Hydraulic,  Hydrographic,  and  Submarine  Surveying  and  Levelling. 
Second  Edition,  Revised,  with  considerable  Additions,  and  a  Supplement  on 
Waterworks,  Sewers,  Sewage,  and  Irrigation.  By  W.  Davis  Kaskoll,  C.E. 
Numerous  Folding  Plates.    In  One  Volume,  demy  8vo,  £1  55.  cloth. 

Tunnel  Shafts. 

THE  CONSTRUCTION  OF  LARGE  TUNNEL  SHAFTS  :  A 
Practical  and  Theoretical  Essay.    By  J.  H.  Watson  Buck,  M.  Inst.  C.E., 
Resident  Engineer,  London  and  North-Western  Railway.   Illustrated  with 
Folding  Plates,  royal  8vo,  12s.  clotli. 
"  Many  of  the  methods  given  are  of  extreme  practical  value  to  the  mason  ;  and  the  observations 
an  the  form  of  arch,  the  rules  for  ordering  the  stone,  and  the  construction  of  the  templates  will  be 
found  of  considerable  use.  We  commend  the  book  to  the  engineering  profession." — Bjii/dinj^  News. 

"  Will  be  regarded  by  civil  engineers  as  of  the  utmost  value,  and  calculated  to  save  much  time 
and  obviate  many  mistakes." — Colliery  Guardian. 

Girders,  Strengtli  of. 

GRAPHIC  TABLE  FOR  FACILITATING  THE  COMPUTA- 
TION  OF  THE  WEIGHTS  OF  WROUGHT  IROM  AND  STEEL 
GIRDERS,  etc.,  for  Parliamentary  and  other  Estimates.  By  J.  H.  Watson 
Buck,  M.  Inst.  C.E,   On  a  Sheet,  2s.6d, 
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Trusses. 

TRUSSES  OF  WOOD  AND  IRON.     Practical  Applications  of 

Science  ill  Determining  the  Stresses,  Breaking  Weights,  Safe  Loads,  Scantlings, 
ami  Details  of  Construction,  with  Complete  Working  Drawings.  By  WilliajvI 
Griffiths,  Surveyor,  Assistant  Master,  Tranmere  School  of  Science  and 
Art.    Oblong  Svo,  4s.  6d.  cloth. 

"  This  handy  little  book  enters  so  minutely  into  every  detail  connected  with  tlie  construction  of 
rnof  trusses,  tliat  no  student  need  be  ignorant  of  these  matters  for  want  of  an  easy  source  to  come 
.at  the  knowletlge." — Practical  Engineer. 

"From  the  manner  of  treating  the  subject,  Mr.  CiifTiths' book  is  clear  enough  to  enable  a 
student  to  be  his  own  teacher.  It  will  be  useful  \\\  the  science  school  and  in  workshops." — Architect. 

JRailivay  Workinff. 

SAFE  RAILWAY  WORKING.  A  Treatise  on  Railway  Acci- 
dents: Their  Cause  and  Prevention ;  with  a  Description  of  Modern  Appliances 
and  Systems.  By  Clement  E.  Stretton,  C.E.,  Vice-President  and  Con- 
sulting Engineer,  Amalgamated  Society  of  Railway  Servants.  With  Illus- 
trations and  Coloured  Plates,  crown  Svo,  4s.  6d.  strongly  bound. 

Outline  cf  Contents. 
Chapter  I.  Summary  of  Accidents,  1S85. — II.  Perm.^nent  Way. — III,  Sig- 
nalling; Block  System. — IV.  Continuous  Brakes. — V.  Breaking  of  Rail- 
way Axles. — VI.  Railway  Couplings. — VII.  Railway  Servants  and  the  Law 
OF  Manslaughter. — Appendix  I.  Railway  Traffic  Returns. — II.  Railway 
Signal  Returns. — III.  Continuous  Brakes  Returns. — IV.  Mixed  Trains. 

*^*  Opinions  oe  the  Press. 
"  .\  book  for  the  engineer,  the  directors,  the  managers  :  and,  in  short,  all  who  wish  for  informa- 
tion  on  railway  matters  will  find  a  perfect  encyclopaedia  in  '  Safe  Railway  Working."  — RaiLniay 
Kci'iciu. 

'■  Mr.  Clement  E.  Stretton.  the  energetic  Vice-President  of  the  Amalgamated  Society  of  Rail- 
way Ser\'aiUs,  may  be  congratulated  on  having  collected,  in  a  very  convenient  form,  nmch  valuable 
information  on  the  principal  questions  affecting  the  safe  working  of  railways." — Railway  Jzji^i^ineer. 

"  We  connneud  the  remarks  on  railway  signalling  to  all  railway  managers,  especially  wherea 
tmiform  code  and  practice  is  advocated." — HcrcpatiL's  Kaihvay  jfour>tal. 

FieldSook  for  Engineers. 

THE  ENGINEER'S,  MINING  SURVEYOR'S,  AND  CON- 
TRACTOR'S FIELD-BOOK.  Consisting  of  a  Series  of  Tables,  with  Rules, 
Explanations  of  Systems,  and  use  of  Theodolite  for  Traverse  Surveying  and 
Plotting  the  Work  with  minute  accuracy  by  means  of  Straight  Edge  and  Set 
Square  only  ;  Levelling  with  the  Theodolite,  Casting-out  and  Reducing 
Levels  to  Datum,  and  Plotting  Sections'  in  the  ordinary  manner  ;  setting-out 
Curves  with  the  Theodolite  by  Tangential  Angles  and  Multiples,  with  Right 
and  Left-hand  Readings  of  the  Instrument:  Setting-out  Curves  without 
Theodolite,  on  the  System  of  Tangential  Angles  by  sets  of  Tangents  and  Off- 
sets :  and  Eartliwork  Tables  to  80  feet  deep,  calculated  for  every  6  inches  in 
depth.  By  W.  Davis  Haskoll,  C.E.  With  numerous  Woodcuts.  Fourth 
Edition,  Enlarged.    Crown  Svo,  12s.  cloth. 

"The  book  is  very  handy,  and  the  author  might  have  added  that  the  separate  tables  of  sines 
and  tangents  to  every  minute  will  make  it  useful  for  many  other  purposes,  the  genuine  traverse 
tables  existing  all  the  same." — Athcnczion. 

"Every  person  engaged  in  engineering  (ield  operations  will  estimate  the  importance  of  such  a 
work  and  the  amount  of  valuable  time  which  will  be  saved  by  reference  to  a  set  of  reliable  tables 
prepared  with  the  accuracy  and  fulness  of  those  given  in  this  volume." — Railway  News. 

JSarthivork,  Measurement  of. 

A  MANUAL  ON  EARTHWORK.  By  Alex.  J.  S.  Graham,  . 
C.E.    With  numerous  Diagrams.    i8mo,  2S.  6d.  cloth. 

"  A  great  amount  of  practical  information,  very  admirably  arranged,  and  available  for  rotigli 
estimates,  as  well  as  for  the  more  exact  calculations  required  in  the  engiueer's  and  contractor's 
offices." — Artizan. 

Strains  in  Tvomvork. 

THE  STRAINS  ON  STRUCTURES  OF  IRONWORK;  with 
Practical  Remarks  on  Iron  Construction.    By  F.  W,  Sheilds,  M.  Inst.  C.E. 
Second  Edition,  with  5  Plates.    Royal  Svo,  5s.  cloth. 
"The  student  cannot  find  a  better  little  book  on  this  subject."— /;)/;.>^!;j«r. 

Cast  Iron  and  other  Metals,  Strentjih  of. 

A  PRACTICAL  ESSAY  ON  THE  STRENGTH  OF  CAST 
IRON  AND  OTHER  METALS.  By  Thomas  Trf.dgold,  C.E.  Fifth 
Edition,  including  Hodgkinson's  Experimental  Researches.   Svo,  12s.  cloth. 


14        CROSBY  LOCK  WOOD  &.  SON'S  CATALOGUE. 


ARCHITECTURE,  BUILDING,  etc. 

Construction. 

THE  SCIENCE  OF  BUILDING  :  An  Elementary  Treatise  on 
the  Principles  of  Constntction.     By  E.  Wvndham  Tarn,  M.A.,  Architect 
Second  Edition,  Revised,  with  58  Engravings.    Crown  8vo,  ys.  6d.  cloth. 
"  A  very  valuable  book,  which  we  strongly  recommend  to  all  students."— Builder. 
^^J^^^o  architectural  student  should  be  without  tliisjiandbook  of  constructional  knowledge."— 

Villa  Architecture. 

A  HANDY  BOOK  OF  VILLA  ARCHITECTURE  :  Being  a 
Series  of  Designs  for  Villa  Residences  in  various  Styles.  With  Outline 
Specifications  and  Estimates.  By  C.  Wickes,  Architect,  Author  of  "The 
Spires  and  Towers  of  England,"  &c.  61  Plates,  410,  £1  us.  6d.  half-morocco, 
gilt  edges. 

,u  "  ^^"^  "'''"'^  °^  "'^  designs  bear  evidence  of  their  being  the  work  of  an  artistic  architect,  and 
ttiey  wiU  prove  very  valuable  and  suggitsti\e."— Building  News. 

Text-BooJc  for  Architects. 

THE  ARCHITECTS  GUIDE:  Being  a  Text-Book  of  Useful 
Information  for  Architects,  Engineers,  Surveyors,  Contractors,  Clerks  of 
Works,  &c.  &c.  By  Frederick  Rogers,  Architect,  Author  of  "  Specifica- 
tions for  Practical  Architecture,"  &c.  Second  Edition,  Revised  and  Enlarged. 
With  numerous  Illustrations.    Crown  8vo,  6s.  cloth. 

"As  a  text-book  of  useful  information  for  arcliitects,  engineers,  surveyors  &c  it  would  b" 
hard  to  find  a  handier  or  more  complete  httle  \o\mas."— Standard. 

"A  young  architect  could  hardi)'  have  a  better  guide-book."— nViii^r  Trades  Journal. 

Taylor  and  Cresy's  Home. 

THE  ARCHITECTURAL  ANTIQUITIES  OF  ROME.  By 
the  late  G.  L.Taylor,  Esq.,  F.R.I. B. A.,  and  Edward  Cresy,  Esq.  New 
Edition,  thoroughly  revised  by  the  Rev.  Ale.xander  Taylor,  M.A.  (son  of 
the  late  G.  L.  Taylor,  Esq.),  Fellow  of  Queen's  College,  Oxford,  and  Chap- 
lain of  Gray's  Inn.  Large  folio,  with  130  Plates,  half-bound,  ^3  3s. 
N.B.—This  is  the  only  book  which  gives  on  a  large  scale,  and  with  the  precision 

of  architectural  measurement,  the  principal  Monuments  of  Ancient  Rome  in  plan, 

elevation,  and  detail. 

"Taylor  and  Cresy 's  work  has  from  its  first  publication  been  ranked  among  those  professional 

books  which  cannot  be  bettered.    ...    It  would  be  difficult  to  find  examples  of  drawings,  even 

among  those  of  the  most  painstaking  students  of  Gothic,  more  thoroughly  worked  out  than  are  tl'.e 

one  hundred  and  thirty  plates  in  this  volume." — Architect. 

Architectural  Draivin  g. 

PRACTICAL  RULES  ON  DRA  WING,  for  the  Operative  Builder 
and  Young  Student  in  Architecture.  By  George  Pvne.  With  14  Plates,  4to, 
7s.  6d.  boards. 

Civil  Arcliitecture. 

THE  DECORATIVE  PART  OF  CIVIL  ARCHITECTURE. 
By  Sir  William  Chambers,  F.R.S.  With  Illustrations,  Notes,  and  an 
Examination  of  Grecian  Architecture,  by  Joseph  Gwilt,  F.S.A,  Edited  by 
W.  H.  Leeds.   66  Plates,  4to,  21s.  cloth. 

Mouse  JBuilcUng  and  Hepairing. 

THE  HOUSE-OWNER'S  ESTIMATOR  ;  or,  What  will  it  Cost 
to  Build,  Alter,  or  Repair?  A  Price  Book  adapted  to  the  Use  of  Unpro- 
fessional People,  as  well  as  for  the  Architectural  Surveyor  and  Builder.  By 
the  late  James  D.  Simon,  A.R.I.B.A.  Edited  and  Revised  by  Francis  T.  W. 
Miller,  A.R.I.B.A.  With  numerous  Illustrations.  Third  Edition,  Revised. 
Crown  8vo,  3s.  Cid.  cloth. 

"  In  two  years  it  will  repay  its  cost  a  hundred  times  over" — Field, 
".\  very  handy  book." — J^u^lis/i  illechanic. 
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Designing,  Measuring,  and  Yalning, 

THE  STUDENTS  GUIDE  to  the  PRACTICE  of  MEASUR- 
ING AND  VALUING  ARTIFICERS'  WORKS.  Containing  Directions  for 
taking  Dimensions,  Abstracting  the  same,  and  bringing  tlie  Quantities  into 
Bill,  with  Tables  of  Constants,  and  copious  Memoranda  for  the  Valuation  of 
Labour  and  Materials  in  the  respective  Trades  of  Bricklayer  and  Slater, 
Carpenter  and  Joiner,  Painter  and  Glazier,  Paperhanger,  &c.  With  8  Plates 
and  63  Woodcuts.  Originally  edited  by  Edward  Dobson,  Architect.  Fifth 
Edition,  Revised,  with  considerable  Adtlitions  on  Mensuration  and  Construc- 
tion, and  a  New  Chapter  on  Dilapidations,  Repairs,  and  Contracts,  by  E. 
Wyndham  Tarn,  M.A.    Crown  8vo,  gs.  cloth. 

"  Well  fulfils  the  promise  of  its  title-page,  and  we  can  thoroughly  recommend  it  to  the  class 
for  whose  use  it  has  been  compiled.  Mr.  Tarn's  additions  and  revisions  have  much  increased  the 
usefulness  of  the  work,  and  have  especially  augmented  its  value  to  students." — Engiiteeri)ig. 

"The  work  has  been  carefully  revised  and  edited  by  Mr.  E.  Wyndham  Tarn,  M.A.,  and  com- 
prises several  valuable  additions  on  construction,  mensuration,  dilapidations  and  repairs,' and  other 
matters.  .  .  .  This  edition  will  be  found  the  most  complete  treatise  on  the  principles' of  measur- 
ing and  valuing  artiticers'  work  that  has  yet  been  published." — BuUdi>ig  Nenjs. 


Poclcet  Estimator  and  Technical  Guide, 

THE  POCKET  TECHNICAL  GUIDE,  MEASURER  AND 
ESTIMATOR  FOR  BUILDERS  AND  SURVEYORS.  Containing  Tech- 
nical Directions  for  Measuring  Work  in  all  the  Building  Trades,  with  a 
Treatise  on  the  Measurement  of  Timber  and  Complete  Specifications  for 
Houses,  Roads,  and  Drains,  and  an  easy  Method  of  Estimating  the  various 
parts  of  a  Building  collectively.  By  A.  C.  Beaton,  Author  of  "  Quantities 
and  Measurements,"  &c.  Fourth  Edition,  carefully  Revised  and  Priced 
according  to  the  Present  Value  of  Materials  and  Labour,  with  53  Woodcuts, 
leather,  waistcoat-pocket  size,  is.  6ci.  gilt  edges. 

"  Xo  builder,  architect,  surveyor,  or  valuer  should  be  without  his  '  Beaton's  Guide  ' '  — 
Ritildiiif^  News. 

"Contains  an  extraordin.ary  amount  of  inform.ation  in  d.iily  requisition  in  measuring  and 
estimating.    Its  presence  in  the  pocket  will  save  valuable  time  and  trouble.  "—A'»i7,6',if  World. 

"  An  exceedingly  handy  pocket  companion,  thoroughly  reliable."— A'xi/rffr'j-  ll\rkly  Reporter. 

"This  neat  little  compendium  contains  all  that  is  requisite  in  carrying  out  contracts  for 
excavating,  tiling,  bricklaying,  paving,  &c."' — liyitish  Trade  yonritai. 


Donaldson  on  Specifications. 

THE   HANDBOOK  OF  SPECIFICATIONS;    or,  Practical 
Guide  to  the  Architect,  Engineer,  Surveyor,  and  Builder,  in' drawing  up 
Specifications  and  Contracts  for  Works  and  Constructions,    Illustrated  bv 
Precedents  of  Buildings  actually  executed  by  eininent  Architects  and  En- 
gineers.  By  Professor  T.  L.  Donaldson,  P. R.I.B.A.,  &c.    New  Edition  in 
One  large  Vol.,  8vo,  with  upwards  of  1,000  pages  of  Text,  and  ^13  Plates 
£1  IIS.  5rf.  cloth.  ' 
"  In  this  work  forty-four  specifications  of  executed  works  are  given,  includine  the  soecifira 
(ions  for  parts  of  the  new  Houses  of  Parliament,  by  Sir  Charles  Barry,  and  for  the  new  Rovai 
Exchange,  by  Mr.  Tite,  M.P.   The  latter,  in  particular,  is  a  very  complete  and  remark-ihle 
document.    It  embodies,  to  a  great  extent,  as  Mr.  Donaldson  mentions,  'the  bill  of  auantifie= 
with  the  description  of  the  works.'   ...    It  is  valuable  as  a  record,  and  more  valuable  still  is  a 
book  of  precedents.    .    .    .   Suffice  it  to  say  that  Donaldson's  'Handbook  of  Specificatioii  ■ 
must  be  bought  by  all  architects.  —j!>j<!/ii'f;-.  ijci-mcaiiuiii 


Bartholomew  and  Hogers'  Sj}ecifications. 

SPECIFICATIONS  FOR  PRACTICAL  ARCHITECTURE 

A  Guide  to  the  Architect,  Engineer,  Surveyor,  and  Builder.   With  an  Fsqav 
on  the  Structure  and  Science  of  Modern  Buildings.     Upon  the  Basis  of  thp 
VVork  by  Alfred  Bartholomew,  thoroughly  Revised,  Corrected,  and  great Iv 
added  to  by  Frederick  Rogers,  Architect.    Second  Edition,  Revised  will. 
Additions.    With  numerous  Ilhists.,  mediuin  8vo,  155.  cloth.  ' 
"  The  collection  of  specifications  prepared  by  Mr.  Rogers  on  the  basis  of  Bartholomew's  woH- 
(s  too  well  known  to  need  any  recominendalion  from  us.    It  is  one  of  the  books  with  wMH,  „ 
young  architect  must  be  equipped  ;  for  time  has  shown  that  the  specifications  cannot  b^  . it 
through  any  defect  in  them."— Wrc/irtcrt.  ^fccmcauons  cannot  be  set  aside 

"  (;oorl  forms  for  specifications  are  of  considerat)Ic  value,  and  it  was  an  excellent  ■ 
,„le  .-.  work  on  the  subject  upon  the  b,asis  of  the  Inte  Alfred  BarllK.loinew  s  vaS  e  >™ri°  t^" 
--ind  edition  of  Mr.  Rogers  shook  is  evidence  of  tie  want  of  a  book  dealin/r  win,  ,,'  ^ 
eineiits  and  materials."— /.■/.i/,r'/'</(.'  A<(7<'i-,  ''<=^"">f  ^^'th  modern  re- 
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Geometry  for  tJie  Architect,  Engineer,  etc. 

PRACTICAL  GEOMETRY,  for  the  Architect,  Engineer  and 
Mechanic.  Giving  Rules  for  the  Delineation  and  Application  of  various 
Geometrical  Lines,  Figures  and  Curves.  By  E.  W.  Tarn,  M.A.,  Architect 
Author  of  "The  Science  of  Building,"  &c.  Second  Edition.  With  Appen- 
dices on  Diagrams  of  Strains  and  Isometrical  Projection.  With  172  Illus- 
trations, demy  8vo,  gs.  cloth, 

"  No  book  with  the  same  objects  in  view  has  ever  been  published  in  which  the  clearness  of  the 
rules  laid  down  and  the  illustrative  diagrams  have  been  so  satisfactory."— SraCjOTaji. 

"This  is  a  manual  for  the  practical  man,  whether  architect,  engineer,  or  mechanic.  .  .  The 
object  of  the  author  being  to  avoid  all  abstruse  formulas  or  complicated  methods,  and  to  enable 
persons  with  but  a  moderate  knowledge  of  geometry  to  work  out  the  problems  reouired  "—English 
Mechanic.  •»  ^ 

The  Science  of  Geometry. 

THE  GEOMETRY  OF  COMPASSES;  or.  Problems  Resolved 
by  the  mere  Description  of  Circles,  and  the  use  of  Coloured  Diagrams  and 
Symbols.    By  Oliver  Byrne.   Coloured  Plates.   Crown  8vo,  3s.  6d.  cloth. 
"  The  treatise  is  a  good  one,  and  remarkable— like  all  Mr.  Byrne's  contributions  to  the  science 
of  geometry— for  the  lucid  character  of  its  teaching."— A'ews. 


DECORATIVE  ARTS,  etc. 

Woods  and  Marbles  (Imitation  of). 

SCHOOL  OF  PAINTING  FOR  THE  IMITATION  OF  WOODS 
AND  MARBLES,  as  Taught  and  Practised  by  A.  R.  Van  der  Burg  and  P. 
Van  der  Burg,  Directors  of  the  Rotterdam  Painting  Institution.  Royal  folio, 
iS^  by  12^  in.,  Illustrated  with  24  full-size  Coloured  Plates;  also  12  plain 
Plates,  comprising  154  Figures.  Second  and  Cheaper  Edition.  Price  £1  iis.  6rf. 

List  of  Plates. 


I.  Various  Tools  required  for  Wood  Paintingf 
—2,  3.  Walnut :  Preliminary  Stages  of  Graining 
and  Finished  Specimen  —  4.  Tools  used  for 
Marble  Painting  and  Method  of  Manipulation — 
5,  6.  St.  Remi  Marble:  Earlier  Operations  and 
Finished  Specimen — 7.  Methods  of  Sketching 
different  Grains,  Knots,  &c. — S.  g.  Ash:  Pre- 
liminary Stages  and  Finished  Specimen  — 10. 
Methods  of  Sketching  Marble  Grains — 11,  12. 
Breche  Marble  :  Preliminary  Stages  of  Working 
and  Finished  Specimen — 13.  Maple:  Methods 
of  Producing  the  different  Grains— 14,  15.  Bird's- 
eye  Maple:  Preliminary  Stages  and  Finished 
Specimen — 16.  Methods  of  Sketching  the  dif- 
ferent Species  of  White  Marble — 17,  18.  White 
Marble :  Preliminary  Stages  of  Process  and 


Finished  Specimen — 19.  Mahogany:  Specimens 
of  various  Grains  and  Methods  of  Manipulation 
—20,  21.  Mahogany:  EarHer  Stages  and  Finished 
Spechnen — 22,23,  24.  Sienna  Marble:  Varieties 
of  Grain,  Preliminary  Stages  and  Finished 
Specimen — 25,  26,  27.  Juniper  Wood  :  Methods 
of  producing  Grain,  &c.:  Preliminary  Stages 
and  Finished  Specimen — 28,  20,  30.  Vert  de 
Mer  Marble:  Varieties  of  Grain  and  Methods 
of  Working  Unfinished  and  Finished  Speci- 
mens— 31.  32.  3^.  Oak:  Varieties  of  Grain,  Tools 
Employed,  and  Methods  of  Manipulation,  Pre- 
liminary Stages  and  Finished  Specimen — 34,  35, 
36.  AVaulsort  Marble:  Varieties  of  Grain,  Un- 
finished and  Finished  Specimens. 


Opinions  of  the  Press. 

"  Those  who  desire  to  attain  skill  in  the  art  of  painting  woods  and  marbles  will  find  advantage 
in  consulting  this  book,  .  .  .  Some  of  the  Working  Men's  Clubs  should  give  tneir  young  men 
the  opportunity  to  study  it." — nuildtr, 

"  A  comprehensive  guide  to  the  art.  The  explanations  of  the  processes,  the  manipulation  and 
management  of  the  colours,  and  the  beautifully  executed  plates  will  not  be  the  least  valuable  to  the 
Student  who  aims  at  making  his  work  a  faithful  transcript  of  nature." — Building'  News. 

'■  Students  and  novices  are  fortunate  who  are  able  to  become  the  possessors  oi  so  noble  a 
wor/b.'' — yl  rchitect. 

Motise  Decoration. 

ELEMENTARY  DECORATION.  A  Guide  to  the  Simpler 
Forms  of  Everyday  Art,  as  applied  to  the  Interior  and  Exterior  Decoration  oi 
Dwelling  Houses,  &c.  By  James  W.  Facey,  Jun,  With  68  Cuts.  i2mo,  2s. 
cloth  limp. 

"As  a  technical  guide-book  to  the  decorative  painter  it  will  be  found  reliable."— jP^r^m^iVfri'j. 

PRACTICAL  HOUSE  DECORATION  :  A  Guide  to  the  Art  of 
Ornamental  Painting,  the  Arrangement  of  Colours  in  Apartments,  and  tlie 
principles  of  Decorative  Design.  With  some  Remarks  upon  the  Nature  and 
Properties  of  Pigments.  By  James  William  Facey,  Author  of  "  Elementary 
Decoration,"  &c.  With  numerous  Ilhistrations.  i2mo,  25.  6^.  cloth  limp. 
N.B.—Thc  above  Two  Works  together  in  One  Fo/.,  strongly  half-bound,  5s, 
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Colour. 

A  GRAMMAR  OF  COLOURING.  Applied  to  Decorative 
Painting  and  the  Arts.  By  George  Field.  New  Edition,  Revised,  Enlarged, 
and  adapted  to  the  use  of  the  Ornamental  Painter  and  Designer.  By  Ellis 
.\.  Davidson.  With  New  Coloured  Diagrams  and  Engravings.  i2mo,  3s.  6d. 
cloth  boards. 

"The  book  is  a  most  useful  resume  of  the  properties  of  pigments." — Biulder. 

House  Painting,  Gvaining,  etc. 

HOUSE  PAINTING.  GRAINING,  MARBLING,  AND  SIGN 

VF/S/r/WG,  A  Practical  Manual  of.    By  Ellis  A.  Davidson.    Fifth  Edition. 

With  Coloured  Plates  and  Wood  Engravings.    i2mo,  6s.  cloth  boards. 

■•  .A.  mass  of  information,  of  use  to  the  amateur  and  of  value  to  the  practical  man." — English 
jMety'ut  It  ic. 

*'  Simply  invaluable  to  the  youngfster  entering  upon  this  particular  calling,  and  highly  service- 
isle  to  the  man  ivho  is  practising  a."— Furniture  Gazette. 

Decorators,  Receipts  for. 

THE  DECORATOR'S  ASSISTANT:  A  Modern  Guide  to  De- 
corative Artists  and  Amateurs,  Painters,  Writers,  Gilders,  &c.  Containing 
upwards  of  600  Receipts,  Rules  and  Instructions  ;  with  a  variety  of  Informa- 
tion for  General  Work  connected  with  every  Class  of  Interior  and  Exterior 
Decorations,  &c.    152  pp.,  crown  8vo,  is.  in  wrapper. 

"  Full  of  receipts  of  value  to  decorators,  painters,  gilders,  &c.  The  book  contains  the  gist  of 
larger  treatises  on  colour  and  technical  processes.  It  would  be  difficult  to  meet  with  a  work  so  full 
i>f  varied  information  on  the  painter's  :in."-  Buitiiiii^  A'eius. 

We  recommend  the  work  to  all  who,  whether  for  pleasure  or  profit,  require  a  guide  to  decora- 
tion."— Plutnder  and  Decorator. 

Moijr  Smith  on  Interior  Decoration. 

ORNAMENTAL  INTERIORS,  ANCIENT  AND  MODERN. 
By  J.  MoYR  Smith.    Super-royal  8vo,  with  32  full-page  Plates  and  numerous 
smaller  Illusts.,  handsomely  bound  in  cloth,  gilt  top,  price  i8s.  ljust  published, 
l-S"  /it  " Ornamental  Interiors"  tJie  designs  of  more  than  thirty  artist- 
decorators  and  architects  of  high  standing  have  been  illustrated.    The  book  may 
therefore  fairly  claim  to  give  a  good  general  view  of  the  works  of  the  modern  school 
uf  decoration,  besides  giving  characteristic  examples  of  earlier  decorative  arrange- 
ments. 

"Ornamental  Interiors"  gives  a  short  account  of  the  styles  of  Interior 
Decoration  as  practised  by  the  Ancients  in  Egypt,  Greece,  Assyria,  Rome  and  Byzan- 
Hum.  This  part  is  illustrated  by  characteristic  designs.  The  main  body  of  the 
work,  however,  is  devoted  to  the  illustration  of  the  modern  styles  of  Decorative  Art, 
and  many  examples  are  given  of  decorative  designs  suitable  for  modern  Dining- 
Rooms,  Drawing-Rooms,  Libraries,  Staircases  and  Halls,  Parlours,  Studies  and 
Smoking-Rooms.  The  Decoration  of  Public  Buildings  is  illustrated  by  views  of  the 
chief  .State  Apartments  in  Buckingham  Palace  and  Windsor  Castle,  the  Salle  de 
Leys  at  Antwerp,  the  Salle  de  Manages  at  Brussels,  and  of  other  works  which  have 
distinctive  features  suitable  for  the  purpose. 

*t*  Opinions  of  the  Press. 

"  The  book  is  well  illustrated  and  h.andsomely  got  up,  and  contains  some  true  criticism  and  a 
good  many  good  examples  of  decorative  treatment."— 77<f  Builder. 

••  We  cin  gre.atly  commend  Mr.  Moyr  Smiths  book,  for  it  is  the  production  of  one  professedly 
capable  in  decorative  work,  .and  abounds  with  useful  hints  and  doicriptions  of  executed  modern 
work,  together  with  a  well-put  of  ancient  styles.    .    .    .    As  much  a  book  for  the  drawing- 

room  as  for  the  manufacturer."— TVis  British  Architect.  * 
''"^  dilettante,  am,iteur,  and  professional  designer."— ZJOTriz/iox. 

"  Thi',  is  the  most  elaborate,  and  beautiful  work  on  the  artistic  dccor.ation  of  interiors  th,at  we 
have  seen.  .  .  .  The  scrolls,  panels  anil  other  designs  from  the  authors  own  pen  are  verv 
beautiful  and  ch.aste  ;  but  he  takes  care  that  the  designs  of  other  men  shall  figure  even  more  than 
lus  own.  — Liverpool  Albion. 

"  To  all  who  t.ake  an  interest  in  elaborate  domestic  ornament  this  handsome  volume  will  be 
u-clcome.  — Graphic. 

"  Mr.  Moyr  Smith  deserves  the  thanks  of  art  workers  for  having  placed  within  their  re.ich  a 
book  th.aj  seems  eminently  adapted  to  alford.  by  example  and  precept,  that  guidance  of  which 
most  craftsmen  stand  mnccd."-i^i«-/i<C((<r(;«rc«<-,  if.         h   uuuce  ui  wmcn 

British  and  Foreign  Marbles. 

MARBLE  DECORATION  and  the  Terminology  of  British  and 
Foreign  Marbles.  A  Handbook  for  Students.  By  George  H.  Blagrove 
Author  of"  Shoring  and  its  Application,"  &c.  With  28  Illustrations.  Crown 
8vo,  35.  6d,  cloth.  [3 ust  published. 
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DELAMOTTE'S  WORKS  ON  ILLUMINATION  AND  ALPHABETS. 

A  PRIMER  OF  THE  ART  OF  ILLUMINATION,  for  the  Use  of 
Beginners  :  with  a  Rudimentary  Treatise  on  the  Art,  Practical  Directions  for 
Its  exercise,  and  Examples  taken  from  Illuminated  MSS.,  printed  in  Gold  and 
Colours.  By  F.  Delamotte.  New  and  Cheaper  Edition.  SmalUto,  6s.  orna- 
mental  boards. 

fh»  I'Ju"  '=^''"'P''==,  °f  MSS.  recommended  to  the  student,  which,  with  much  good  sense, 

^V^^  t^tl°'-2Zn%1!m  '°^  accessible  to  all.  are  selected  with  judgment  and Inowledge, 

ORNAMENTAL  ALPHABETS,  Ancient  and  Mediaval,  from  the 
Eighth  Century,  with  Numerals;  including  Gothic,  Church-Text,  large  and 
small,  German,  Italian,  Arabesque,  Initials  for  Illumination,  Monograms, 
Crosses,  &c.  &c.,  for  the  use  of  Architectural  and  Engineering  Draughtsmen, 
Missal  Painters,  Masons,  Decorative  Painters,  Lithographers,  Engravers, 
Carvers,  &c.  &c.  Collected  and  Engraved  by  F.  Delamotte,  and  printed  in 
Colotirs.  New  and  Cheaper  Edition.  Royal  8vo,  oblong,  2S.  6d.  ornamental 
boards. 

"For  those  who  insert  enamelled  sentences  round  grilded  chalices,  who  blazon  shop  leeends  ovi 
shop-doors,  wlio  letter  church  walls  wiUi  pitliy  sentences  from  the  Decalogue,  this  book  will  be  use- 
ful. ~Athen£ZU»z. 

EXAMPLES  OF  MODERN  ALPHABETS,  Plain  and  Ornamental; 
including  German,  Old  English,  Saxon,  Italic,  Perspective,  Greek,  Hebrew, 
Court  Hand,  Engrossing,  Tuscan,  Riband,  Gothic,  Rustic,  and  Arabesque; 
with  several  Original  Designs,  and  an  Analysis  of  the  Roman  andOldEngUsh 
Alphabets,  large  and  small,  and  Numerals,  for  the  use  of  Draughtsmen,  Sur- 
veyors, Masons,  Decorative  Painters,  Lithographers,  Engravers,  Carvers,  &c. 
Collected  and  Engraved  by  F.  Delamotte,  and  printed  in  Colours.  New 
and  Cheaper  Edition.  Royal  8vo,  oblong,  as.  6d.  ornamental  boards. 
"There  is  comprised  in  it  every  possible  shape  into  which  the  letters  of  the  alphabet  and 

numerals  can  be  formed,  and  the  talent  which  has  been  expended  in  tlie  conception  of  the  various 

plain  and  ornamental  letters  is  vionderM."— Standard. 

MEDIEVAL  ALPHABETS  AND  INITIALS  FOR  ILLUMI- 
NATORS.    By  F.  G.  Delamotte.    Containing  21  Plates  and  Illuminated 
Title,  printed  in  Gold  and  Colours.   With  an  Introduction  by  J.  Willis 
Brooks.    Fourth  and  Cheaper  Edition.    Small  4to,  4s.  ornamental  boards. 
"  A  volume  in  which  the  letters  of  the  alphabet  come  forth  glorified  in  gilding  and  all  the  colours 

of  the  prism  interwoven  and  intertwined  ana  intermingled."— .S;^?;. 

THE  EMBROIDERER'S  BOOK  OF  DESIGN.  Containing 
Initials,  Emblems,  Cyphers,  Monograms,  Ornamental  Borders,  Ecclesiastical 
Devices,  Mediaeval  and  Modern  Alphabets,  and  National  Emblems.  Col- 
lected by  F.  Delamotte,  and  printed  in  Colours.  Oblong  royal  8vo,  is.  6d. 
ornamental  wrapper. 

"The  book  will  be  of  great  assistance  to  ladies  and  young  children  who  are  endowed  with  the 
art  of  plying  the  needle  in  this  most  ornamental  and  useful  pretty  work." — East  Ajt^ltaji  Times. 


Wood  Carving. 

INSTRUCTIONS  IN  WOOD-CARVING,  for  Amateurs;  with 
Hints  on  Design.  By  A  Lady.  With  Ten  large  Plates,  2s.  6d.  in  emblematic 
wrapper, 

"  The  handicraft  of  the  wood-carver,  so  well  as  a  book  can  impart  it,  maj'  be  learnt  from  •  A 
Lady's  '  publication." — Athctitzuj/t. 

"  The  directions  given  are  plain  and  easily  understood." — English  Mcchattic. 

Glass  Fainting. 

GLASS  STAINING  AND  THE  ART  OF  PAINTING  ON 
GLASS.  From  the  German  of  Dr.  Gessert  and  Emanuel  Otto  Fromberg. 
With  an  Appendix  on  The  Art  of  Enamelling.    i2mo,  2S.  6d.  cloth  limp. 

Letter  Painting. 

THE  ART  OF  LETTER  PAINTING  MADE  EASY.  By 
Tames  Greig  Badenoch.  With  lafuU-page  Engravings  of  Examples,  is.  cloth 
limp. 

"  The  system  Is  a  simple  one,  but  quite  original,  and  well  worth  the  carefiil  attention  of  letter- 
painters.   It  can  be  easily  mastered  and  remembered. '—ii'/dVrfiViu-  jXm's. 
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CARPENTRY,  TIMBER,  etc. 

Tredgold's  Carx>entry,  Enlarged  hy  Tarn. 

THE  ELEMENTARY  PRINCIPLES  OF  CARPENTRY. 
A  Treatise  on  the  Pressure  and  Equilibrium  of  Timber  Framing,  the  Resist- 
ance of  Timber,  and  the  Construction  of  Floors,  Arches,  Bridges,  Roofs, 
Uniting  Iron  and  Stone  with  Timber,  &c.  To  which  is  added  an  Essay 
on  the  Nature  and  Properties  of  Timber,  &c,,  with  Descriptions  of  the  kinds 
of  Wood  used  in  Building;  also  numerous  Tables  of  the  Scantlings  of  Tim- 
ber for  different  purposes,  the  Specific  Gravities  of  Materials,  &c.  By  Thomas 
Tredgold,  C.E.  With  an  Appendix  of  Specimens  of  Various  Roofs  of  Iron 
and  Stone,  Illustrated.  Seventh  Edition,  thoroughly  revised  and  considerably 
enlarged  by  E.  Wyndham  Tarn,  M.A.,  Author  of  "  The  Science  of  Build- 
ing," &c.  With  6r  Plates,  Portrait  of  the  Author,  and  several  Woodcuts.  In 
one  large  vol.,  4to,  price  £i  5s.  cloth. 

"Ought  to  be  in  every  architect's  and  every  builder's  library." — Builder. 

" -A.  work  whose  monumental  excellence  must  commend  it  wlierever  sl:ilful  carpentry  is  con- 
cerned. The  auliior's  principles  are  rather  confirmed  tJian  impaired  by  time.  The  additional 
plates  are  of  great  intrinsic  \:due"~Buitdin£'  News, 

WoodivorJcing  Blachinery. 

WOODWORKING  MACHINERY :  Its  Rise,  Progress,  and  Con- 
struction. With  Hints  on  the  Management  of  Saw  Mills  and  the  Economical 
Conversion  of  Timber.  Illustrated  with  Examples  of  Recent  Designs  by 
leading  English,  French,  and  American  Engineers.  By  M.  Powis  Bale, 
A.M.  Inst.  C.E.,  M.I.M.E.  Large  crown  8vo,  12s.  6d.  cloth. 
"  Mr.  Bale  is  evidently  an  expert  on  the  subject,  and  he  has  collected  so  much  information  that 
his  book  is  all-sutiicient  for  builders  and  others  engaged  in  the  conversion  of  timber."— A rchiiect. 

"The  most  comprehensive  compendium  of  wood-uorking  machinery  we  have  seen.  The  * 
author  is  a  thorough  master  of  his  subject." — Bidtding Ncivs. 

"  The  appearance  of  this  book  at  the  present  time  will,  we  should  think,  give  a  considerable 
impetus  to  the  onward  march  of  the  machinist  engaged  in  the  designing  and  manufacture  of 
wood-working  machines.  It  should  be  in  the  office  of  every  wood-working  factory."— .fwtr/ij-A 
Mechanic. 

Saw  Mills. 

SAW   MILLS:    Their  Arrangement  and  Management,  and  the 

Economical  Conversion  of  Timber.  (Being  a  Companion  Volume  to  "  Wood- 
working Machinery.")  By  M.  Powis  Bale,  A.M.  Inst.  C.E.,  M.I.M.E. 
With  numerous  Illustrations.    Crown  8vo,  los.  6d.  cloth. 

"  The  cidniitiislration  of  a  large  sawing  establishment  is  discussed,  and  the  subject  examined 
from  a  financial  standpoint.  Hence  the  size,  shape,  order,  and  disposition  of  saw  mills  and  the 
like  are  gone  into  in  detail,  and  the  course  of  the  timber  is  traced  from  its  reception  to  its 
delivery  in  its  converted  state.  We  could  not  desire  a  more  complete  or  practical  treatise  "— 
Builder. 

"  VVe  highly  recommend  Mr.  Bale's  work  to  the  attention  and  perusal  of  all  those  who  are  en- 
gaged in  the  art  of  wood  conversion,  or  who  are  about  building  or  remodelling  saw-mills  on  im- 
proved principles."— ^Ki'/i^:'?;^  NcTvs. 

Carpentering. 

THE  CARPENTER'S  NEW  G  UIDE ;  or,  Book  of  Lines  for  Car- 
penters; comprising  all  the  Elementary  Prhiciples  essential  for  acquirin"  a 
knowledge  of  Carpentry.  Founded  on  the  late  Peter  Nicholson's  Standard 
Work.  A  New  Edition,  revised  by  Arthur  Ashpitel,  F.S.A.  Together 
with  Practical  Rules  on  Drawing,  by  George  Pyne,  With  74.  Plate"- 
4to,  £1  IS.  cloth.  ' 

Uandrailing. 

A  PRACTICAL  TREATISE  ON  HANDRAILING  ■  Showing 
^i^'^j  "'^r?'"'!^'-^  Methods  for  Finding  the  Pitch  of  the  Plank,  Drawing  the 
Moulds,  Bevelling,  Jointing-up.  and  Squaring  the  Wreath.  By  George 
■  •  w  uVT'^- ,  I'lustrated  with  Plates  and  Diagrams.  i2mo,  is.  M.  cloth  limp. 
Will  be  found  of  pr.ictic.al  utility  in  the  exccutinn  of  this  difficult  branch  of  joinery.  '-i?,«7rf/;- 
■y,A  ,  f'^      c  "T"'  '  P        "'"""'^  somewhat  intricate  branch  of  joinery  i  elucidated  by  the 

aid  of  plates  and  explanatory  letterpress."— /w<r;/i'/;<j-f  0-«;:c«c.  >.  i  ciuai<.ii  uy  ine 

Circular  Work, 

CIRCULAR  WORK  IN  CARPENTRY  AND  JOINERY  ■  A 
Practical  Treatise  on  Circular  Work  of  Single  and  Double  Curvature  '  Bv 
George  CoLLiNGs,  Author  of  "  A  Practical  Treatise  on  Handrailing  "  Illus- 
trated with  numerous  Diagrams.    T2mo,  2s.  6rf.  cloth  limp.    [Just  Published 
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Timber  MercJtant's  Companion. 

THE  TIMBER  MERCHANTS  AND  BUILDER'S  COM- 
PANION. Containing  New  and  Copious  Tables  of  the  Reduced  Weight  and 
Measurement  of  Deals  and  Battens,  of  all  sizes,  from  One  to  a  Thousand 
Pieces,  and  the  relative  Price  that  each  size  bears  per  Lineal  Foot  to  any 
given  Price  per  Petersburg  Standard  Hundred  ;  the  Price  per  Cube  Foot  of 
Square  Timber  to  any  given  Price  per  Load  of  50  Feet;  the  proportionate 
Value  of  Deals  and  Battens  by  the  Standard,  to  Square  Timber  by  the  Load 
of  50  Feet;  the  readiest  mode  of  ascertaining  the  Price  of  Scantling  per 
Lineal  Foot  of  any  size,  to  any  given  Figure  per  Cube  Foot,  &c  &c  By 
William  Dowsing.  Fourth  Edition,  Revised  and  Corrected.  Cr.Svo  3s  cl. 
I' Every  timber  merchant  and  builder  ought  to  possess  it."— ^ifW^rfOTrrtjir. 
.    ".'\yeare  glad  to  see  a  fourth  edition  of  these  admirable  tables,  wliicli  for  correctness  and 

simplicity  of  arrangement  leave  nothing  to  be  desired."—  Timber  Trades  yourual. 

"  An  exceedingly  well-arranged,  clear,  and  concise  manual  of  tables  for  the  use  of  all  who  buy 

or  sell  timber."— 0/  Forestry. 

JPractical  Timber  Merchant. 

THE  PRACTICAL  TIMBER  MERCHANT.  Being  a  Guide 
for  the  use  of  Building  Contractors,  Surveyors,  Builders,  &c.,  comprising 
useful  Tables  for  all  purposes  connected  with  the  Timber  Trade,  Marks  of 
Wood,  Essay  on  the  Strength  of  Timber,  Remarks  on  the  Growth  of  Timber, 
&c.  By  W.  Richardson.  Fcap.  8vo,  3s.  6d.  cloth. 
.  "  This  handy  manual  contains  much  valuable  information  for  the  use  of  timber  merchants, 

builders,  foresters,  and  all  others  connected  with  the  growth,  sale,  and  manufacture  of  timber.'  — 

yoiintal  0/  Forestry. 

Timber  Freight  BooJc. 

THE  TIMBER  MERCHANTS,  SAW  MILLER'S,  AND 
IMPORTER'S  FREIGHT  BOOK  AND  ASSISTANT.  Comprising  Rules, 
Tables,  and  Memoranda  relating  to  the  Timber  Trade.  By  William 
Richardson  Timber  Broker;  together  with  a  Chapter  on  "Speeds  of  Saw 
Mill  Machinery,"  by  M.  Powis  Bale,  M.LM.E..  &c.  i2mo,  3s.  6d.  cl.  boards. 
"A  very  useful  manual  of  rules,  tables,  and  memoranda,  relating  to  the  timber  trade.  We  re- 
commend it  as  a  compendium  of  calculation  to  all  timber  measurers  and  merchants,  and  as  supply- 
ing a  real  want  in  the  trade." — Euildin^-  News. 

Caching -Case  Makers,  Tables  for. 

PACKING-CASE  TABLES ;  showing  the  number  of  Super- 
ficial Feet  in  Boxes  or  Packing-Cases,  from  six  inches  square  and  upwards. 
By  W.  Richardson,  Timber  Broker.  Second  Edition.  Oblong  dto.  3s.  6d.  cl. 
*'  Invaluable  labour-saving  tables." — Ironmonger.       "Will  save  much  labour." — Grocer. 

Superficial  Meastirement. 

THE  TRADESMAN'S  GUIDE  TO  SUPERFICIAL  MEA- 
SUREMENT. Tables  calculated  from  i  to  200  inches  in  length,  by  i  to  108 
inches  in  breadth.  For  the  use  of  Architects,  Surveyors,  Engineers,  Timber 
Merchants,  Builders,  &c.  By  James  Hawkings.  Third  Edition.  Fcap., 
3S.  6d.  cloth. 

"  A  useful  collection  of  tablos  to  facilitate  rapid  calculation  of  surfaces.  The  exact  area  of  any 
surface  of  which  the  limits  have  been  ascertained  can  be  instantly  determined.  The  book  will  be 
found  of  the  greatest  utility  to  all  engaged  in  building  operations." — Scotsman. 

Forestry. 

THE  ELEMENTS  OF  FORESTRY.  Designed  to  afford  In- 
formation concerning  the  Planting  and  Care  of  Forest  Trees  for  Ornament  or 
Profit,  with  Suggestions  upon  the  Creation  and  Care  of  Woodlands.  By  F.  B. 
Hough.   Large  crown  8vo,  los.  cloth. 

Timber  Importer's  Guide. 

THE  TIMBER  IMPORTER'S,  TIMBER  MERCHANT'S  AND 
BUILDER'S  STANDARD  GUIDE.  By  Richard  E.  Grandv.  Compris- 
ing an  Analysis  of  Deal  Standards,  Home  and  Foreign,  with  Comparative 
Values  and  Tabular  Arrangements  for  fixing  Nett  Landed  Cost  on  Baltic 
and  North  American  Deals,  including  all  intermediate  Expenses,  Freight, 
Insurance,  &c.  &c.  Together  with  copious  Information  for  the  Retailer  and 
Builder.  Third  Edition,  Revised.  i2mo,  as.  6d.  cloth  boards. 
"  Everything  it  pretends  to  be  :  built  up  gradually,  it  leads  one  from  a  forest  to  a  treenail,  and 

throws  in,  as  a  makeweight,  a  host  of  material  concerning  bricks,  columns,  cisterns,  S:c."— English 

Mechanic. 
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NAVAL  ARCHITECTURE,  NAVIGATION,  etc. 

Chain  Cables. 

CHAIN  CABLES  AND  CHAINS.  Comprising  Sizes  and 
Curves  of  Links,  Studs,  &c..  Iron  for  Cables  and  Chains,  Chain  Cable  and 
Chain  Making,  Forming  and  Welding  Links,  Strength  of  Cables  and  Chains, 
Certificates  for  Cables,  Marking  Cables,  Prices  of  Chain  Cables  and  Chains, 
Historical  Notes,  Acts  of  Parliament,  Statutory  Tests,  Charges  for  Testing, 
List  of  Manufacturers  of  Cables,  &c.  &c.  By  Thomas  W.  Traill,  F.E.R.N., 
M.  Inst.  C.E.,  Engineer  Surveyor  in  Chief,  Board  of  Trade,  the  Inspector 
of  Chain  Cable  and  Anchor  Proving  Establishments,  and  General  Superin- 
tendent, Lloyd's  Committee  on  Proving  Establishments.  With  numerous 
Tables,  Illustrations  and  Lithographic  Drawings.  Folio,  £2  2S.  cloth, 
bevelled  boards.  -i   k  . 

"  The  author  writes  not  only  with  a  full  acquaintance  with  scientific  formulas  and  details,  but 
also  with  a  profound  and  fuUy-instnicted  sense  of  the  importance  to  the  safety  of  our  ships  and 
sailors  of  ficfelity  in  the  manufacture  of  cables," — Athenisnin, 

"The  business  of  chain  cable  making  is  well  explained  and  illustrated.  We  can  safely  recom- 
mend this  work  to  all  in  any  way  connected  with  the  manufacture  of  chain  cables  and  chains,  as  a 
good  book," — Nature. 

"It  contains  a  vast  amount  of  valuable  information.  Nothing  seems  to  be  wanting  to  make  it 
a  complete  and  standard  work  of  reference  on  the  subject."— -VaK/icai^  Magazuit. 

Poclcet-Boolc  for  Naval  Architects  and  Shipbuilders. 

THE  NAVAL  ARCHITECT'S  AND  SHIPBUILDER'S 
POCKET-BOOK 0/  Fonnula;, Rules,  and  Tables,and  MARINE  ENGINEER'S 
AND  SURVEYOR'S  Handy  Book  of  Reference.  By  Clement  Mackrow, 
Member  of  the  Institution  of  Naval  Architects,  Naval  Draughtsman.  Third 
Edition,  Revised,  With  numerous  Diagrams,  &c.  Fcap.,  12s.  6d.  strongly 
bound  in  leather. 

"Should  be  used  by  all  who  are  engaged  in  the  construction  or  deslgii  of  vessels.  .  .  ,  Will 
be  found  to  contain  the  most  useful  tables  and  formulee  required  by  shipbuilders,  carefully  collected 
from  the  best  authorities,  and  put  together  in  a  popular  and  simple  form." — Engineer. 

"  The  professional  shipbuilder  has  now,  in  a  convenient  and  accessible  form,  reliable  data  for 
solving  many  of  the  numerous  problems  that  present  themselves  in  the  course  of  his  work." — Ir07t. 

"There  is  scarcely  a  subject  on  which  a  naval  architect  or  shipbuilder  can  require  to  refresh 
his  memory  which  will  not  be  found  within  the  covers  of  Mr.  Mackrow's  book." — Eng;lisli  Mecfianic, 

Pocket-Booh  for  Marine  Engineers. 

A    POCKET-BOOK  OF   USEFUL    TABLES    AND  FOR. 
MUL^  FOR  MARINE  ENGINEERS.    By  Frank  Proctor,  A.I.N.A. 
Third  Edition.    Royal  32mo,  leather,  gilt  edges,  with  strap,  4s. 
"We  recommend  it  to  our  readers  as  going  far  to  supply  a  long-felt  want."— A'liz'a/ Science. 
"A  most  useful  companion  to  all  marine  engineers." — United  Service  Gazette. 

Lighthouses. 

EUROPEAN  LIGHTHOUSE  SYSTEMS.  Being  a  Report  of 
a  Tour  of  Inspection  made  in  1873.  By  Major  George  H.  Elliot,  Corps  of 
Engineers,  U.S.A.  Illustrated  by  51  Engravings  and  31  Woodcuts.  8vo, 
21S.  cloth. 


\*  The  following  aye  published  in 'We\i.e's  Rudimentary  Series. 

MASTING.  MAST-MAKING,  AND  RIGGING  OF  SHIPS.  By 
Robert  Kipping,  N.A.    Fifteenth  Edition.    i2mo,  2s.  6rf.  cloth  boards. 

SAILS  AND  SAIL-MAKING.  Eleventh  Edition,  Enlarged,  with 
an  Appendix.  By  Robert  Kipping,  N.A,  Illustrated.  i2mo,  3s.  cloth  boards. 

NAVAL  ARCHITECTURE.  By  James  Peake.  Fifth  Edition, 
with  Plates  and  Diagrams.    i2mo,  4s.  cloth  boards. 

MARINE  ENGINES  AND  STEAM  VESSELS  {A  Treatise  on). 
By  Robert  Murray,  C.E.,  Principal  Officer  to  the  Board  of  Trade  for  the 
East  Coast  of  Scotland  District.  Eighth  Edition,  thoroughly  Revised,  with 
considerable  Additions,  by  the  Author  and  by  George  Carlisle,  C.E., 
Senior  Surveyor  to  the  Board  of  Trade  at  Liverpool.   121110,  5s.  cloth  boards. 

PRACTICAL  NAVIGATION.  Consisting  of  The  Sailor's  Sea- 
Book,  by  Jas.  Greenwood  and  W.  H,  Rosskr  ;  together  with  the  requisite 
Mathematical  and  Nautical  Tables  for  the  Working  of  the  Problems,  by 
Henry  Law,  C.E.  and  Prof.  J.  R.  Yo-jng.  Illustrated  iznio.ys.  half-bound. 
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MINING  AND  MINING  INDUSTRIES. 

Metalliferous  Mining. 

BRITISH  MINING  :  A  Treatise  on  the  History  .Discovery,  Practical 
Development,  and  Future  Prospects  of  Metalliferous  Mines  in  the  United  King- 
dom. By  Robert  Hunt,  F.R.S.,  Keeper  of  Mining  Records;  Editor  of 
"  Ure's  Dictionary  of  Arts,  Manufactures,  and  Mines,"  &c.  Upwards  of  950 
pp.,  with  230  Illustrations,  Second  Edition,  Revised.  Super-royal  8vo,  £2  2s. 
cloth.  ljust  published. 

Opinions  of  the  Press. 

"One  of  the  most  valuable  works  of  reference  of  modern  times.  Mr.  Hunt,  as  keeper  of  mining 
records  of  tlle  United  Kingdom,  has  had  opportuniries  for  such  a  task  not  enjoyed  by  anyone  else, 
and  has  evidently  made  tlie  most  of  them.  .  .  .  The  language  and  style  adopted  are  good,  and 
the  treatment  of  the  various  subjects  laborious,  conscientious,  and  scientific." — Eitgineerin^. 

"Probably  no  one  in  this  country  was  better  qualified  than  Mr.  Hunt  for  undertaking  such  a 
work.  Brought  into  frequent  and  close  association  during  a  long  life-time  with  the  principal  guar- 
dians of  our  mineral  and  metallurgical  industries,  he  enjoyed  a  position  exceptionally  favourable 
for  collecting  the  necessary  information.  The  use  which  he  has  made  of  his  opportunities  is  suffi- 
ciently attested  by  the  dense  mass  of  information  crowded  into  the  handsome  volume  which  has 
just  been  published.  ...  In  placing  before  the  reader  a  sketch  of  the  present  position  of 
British  Mining,  Mr.  Hunt  treats  his  subject  so  fully  and  illustrates  it  so  amply  that  this  section  really 
forms  a  little  treatise  on  practical  mining.  .  .  .  The  book  is,  in  fact,  a  treasure-house  of  statistical 
information  on  mining  subjects,  and  we  know  of  uo  other  work  embodying  so  great  a  mass  of  matter 
of  this  kind.  Were  this  the  only  merit  of  Mr.  Hunt's  volume  it  would  be  sufficient  to  render  it 
indispensable  in  the  library  of  everyone  interested  in  tlie  development  of  the  mining  and  metallur- 
gical industries  of  this  country." — AtheiiiEuin. 

"  A  mass  of  information  not  elsewhere  available,  and  of  the  greatest  value  to  those  who  may 
be  interested  in  our  great  mineral  industries." — Eu^i/ieer. 

"A  sound,  business-like  collection  of  interesting  facts.  .  .  .  The  amount  of  information 
Mr.  Hunt  has  brought  together  is  enormous.  .  .  .  The  volume  appears  likely  to  convey  more 
iiistruction  upon  the  subject  than  any  work  hitherto  published." — Jliniujr  your}taL 

"  The  work  will  be  for  the  mininjj  industry  what  Dr.  Percy's  celebrated  treatise  has  been  for  the 
metallurgical — a  book  that  cannot  with  advantage  be  omitted  from  the  library." — Iron  atid  Coal 
Trades  Review. 

".The  literature  of  mining  has  hitherto  possessed  no  work  approaching  in  importance  to  that 
which  has  just  been  published.  There  is  much  in  Mr.  Hunt's  valuable  work  that  evc.y  shareholder 
in  a  mine  should  read  with  close  attention.  The  entire  subject  of  practical  mining — from  the  first 
search  for  the  lode  to  the  latest  stages  of  dressing  the  ore — is  dealt  with  in  a  masterly  manner." 
— Academy. 

Coal  and  Iron. 

THE  COAL  AND  IRON  INDUSTRIES  OF  THE  UNITED 
KINGDOM.  Comprising  a  Description  of  the  Coal  Fields,  and  of  the  Princi- 
pal Seams  of  Coal,  with  Returns  of  their  Produce  and  its  Distribution,  and 
Analyses  of  Special  'Varieties.  Also  an  Account  of  the  occurrence  of  Iron 
Ores  in  Veins  or  Seams;  Analyses  of  each  'Variety;  and  a  History  of  the 
Rise  and  Progress  of  Pig  Iron  Manufacture  since  the  year  1740,  exhibiting  the 
Economies  introduced  in  the  Blast  Furnaces  for  its  Production  and  Improve- 
ment. By  Richard  Meade,  Assistant  Keeper  of  Mining  Records.  With 
Maps  of  the  Coal  Fields  and  Ironstone  Deposits  of  the  United  Kingdom. 
8vo,  £1  8s.  cloth. 

"  The  book  is  one  which  must  find  a  place  on  the  shelves  of  all  interested  in  coal  and  iron 
production,  and  in  the  iron,  steel,  and  other  metallurgical  industries."— fx^t'xcfr. 

"  Of  this  book  we  may  unreservedly  say  that  it  is  the  best  of  its  class  which  we  have  over  met. 
...  A  book  of  reference  which  no  one  engaged  in  the  iron  or  coal  trades  should  omit  from  his 
library." — h'on  a/td  Coal  Trades  Review, 

"An  exhaustive  treatise  and  a  valuable  work  of  reference."— il/i)n'»^-  yosirnal.  , 

Frospecting  for  Gold  and  other  Metals. 

THE  PROSPECTOR'S  HANDBOOK :  A  Guide  for  the  Pro- 
spector and  Traveller  in  Search  of  Metal-Bearing  or  other  Valuable  Minerals. 
By  J.  W.  Anderson,  M.A.  (Camb.),  F.R.G.S.,  Author  of  "Fiji  and  New 
Caledonia."  Third  Edition,  Revised,  with  Additions.  Small  crown  Svo, 
3s.  6d.  cloth.  U"^'  published. 

"Will  supply  a  much  felt  want,  especially  among  Colonists,  in  whose  way  are  so  often  throwni 
many  mineralogical  specimens  the  value  of  which  it  is  difficult  for  anyone,  not  a  specialist,  to 
determine.  The  author  has  placed  his  instructions  before  his  readers  in  the  pl.imest  possible 
terms,  and  his  book  is  the  best  of  its  kind."— .         .       ,  r     j  , 

"How  to  find  commerci.il  minerals,  and  how  to  identify  them  when  they  are  found,  are  the 
leading  points  to  which  attention  is  directed.   The  author  has  managctt  to  pack  as  much  practical 
detail  into  his  pages  as  would  supply  material  for  a  book  three  times  its  sy.c.  -Mminx-  7^u>->ia/ 
••  Those  toilers  who  explore  the  trodden  or  untrodden  tracks  on  the  face  of  the  globe  will  find 
much  that  is  useful  to  Iheui  in  this  book."— .-(.Vitvw""/. 
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Mining  Notes  and  Formnlce. 

NOTES  AND  FORMULAE  FOR  MINING  STUDENTS.  By 
John  Herman  Merivale,  M.A.,  CertiHcated  Colliery  Manager,  Professor  of 
Mining  in  the  Durham  College  of  Science,  Newcastle-upon-Tyne.  Second 
Edition,  carefully  Revised.  Small  crown  Svo,  cloth,  price  as.  6rf.  , , .  ,  , 
'  [Ji'S*  published. 

IS-  This  book  consists  of  a  collection  of  notes  and  formulce  drawn  from  various 
sources,  the  authority  being  quoted  in  most  instances.  It  is  hoped  that  the  work  will 
be  useful  not  only  to  students  but  to  tite  profession. 

The  principal  sources  of  information  upon  mining  matters  are  the  Transactions 
of  the  various  Engineering  Societies  to  which  the  student,  in  most  of  our  large  towns, 
has  access.  A  great  many  references  to  the  most  familiar  of  them  are  given,  so  that 
the  student  who  wishes  to  follow  up  a  subject  may  be  in  a  position  to  acquaint  himself 
with  details  which  could  not  be  included  in  a  work  like  this. 

The  examples  of  the  use  of  the  formula!,  at  the  end  of  the  book,  are  merely  given 
to  assist  students  working  without  a  teacher. 

"  Invaluable  to  anyone  who  is  working  up  for  an  examination  on  mining  subjects."— Coa/ a«i< 
Iro/i  Trades  Rcuieiu. 

"  The  author  has  done  his  work  in  an  exceedingly  creditable  manner,  and  has  produced  a  book 
that  wiU  be  of  service  to  students,  and  those  who  are  practically  engaged  in  minmg  operations.  — 
HHgineer. 

"  A  vast  amount  of  technical  matter  of  the  utmost  value  to  mining  engineers,  and  of  consider- 
able interest  to  s\.\xAtinVi.".~ScIiool}nctstct'. 

Mineral  Surveying  and  Valuing. 

THE  MINERAL  SURVEYOR  AND  VALUER'S  COMPLETE 
GUIDE,  comprising  a  Treatise  on  Improved  Mining  Surveying  and  the  Valua- 
tion of  Mining  Properties,  with  New  Traverse  Tables.  By  Wm.  Lintern, 
Mining  and  Civil  Engineer.  Second  Edition,  with  an  Appendix  on  "  Mag- 
netic and  Angular  Surveying,"  with  Records  of  the  Pecuharities  of  Needle 
Disturbances.    With  Four  Plates  of  Diagrams,  Plans,  &c.    i2ino,  4s.  cloth. 

[Just  published. 

*'  An  enormous  fund  of  information  of  great  value." — Afintnj^  journal. 

"  Mr.  Lintern's  book  forms  a  valuable  and  thoroughly  trustworthy  guide." — Iron  and  Coal 
Trades  Review. 

"  This  new  edition  must  be  of  the  highest  value  to  colliery  surveyors,  proprietors  and  mana- 
gers."— Colliery  Guardian. 

Metalliferous  Minerals  and  Mining. 

TREATISE  ON  METALLIFEROUS  MINERALS  AND 
MINING.  By  D.  C.  Davies,  F.G.S.,  Mining  Engineer,  &c.,  Author  of  "A 
Treatise  on  Slate  and  Slate  Quarrying."  Illustrated  with  numerous  Wood 
Engravings.    Fourth  Edition.   Crown  Svo,  12s.  6d.  cloth. 

"  Neither  the  practical  miner  nor  the  general  reader  interested  in  mines,  can  have  a  better  boob 
Cor  his  companion  and  his  guide." — A/inijijr  yonrnal. 

"The  volume  is  one  which  no  student  of  mineralogy  should  be  without." — Colliery  Guardian. 

"We  are  doing  our  readers  a  service  in  calling  their  attention  to  this  valuable  work." — Mining 
World. 

"  A  book  that  will  not  only  be  useful  to  the  geologist,  the  practical  miner,  and  the  metallurgist, 
but  also  very  interesting  to  the  general  public."— /j-i7>i. 

"  As  a  history  of  the  present  state  of  mining  throughout  the  world  this  book  has  a  real  value, 
and  it  svjpplics  an  actual  want,  for  no  such  information  has  hitherto  been  brought  together  within 
such  limited  space." — Athenizutn. 

Earthy  Minerals  and  Mining. 

A  TREATISE  ON  EARTHY  AND  OTHER  MINERALS 

AND  MINING.  By  D.  C.  Davies,  F.G.S.  Uniform  with,  and  forming  a 
Companion  Volume  to,  the  same  Author's  "  Metalliferous  Minerals  and 
Mining."  With  76  Wood  Engravings.  Second  Edition.  Crown  Svo,  12s.  6d. 
cloth. 

"  It  is  essentially  a  practical  work,  intended  primarily  for  the  use  of  practical  men.  .  .  .  We 
do  not  remember  to  have  met  with  any  iintjlisli  work  on  mining'  matters  that  contains  the  same 
amount  of  information  packed  in  equally  convenient  form." — Acaiiony. 

•*  The  book  is  clearly  the  result  of  many  years'  careful  work  and  thoug-ht,  and  we  should  be 
inclined  to  rank  it  as  amoMK  the  very  best  of  the  handy  technical  and  trades  manuals  which  have 
recently  appeared." — British  Quarterly  Review. 

"  The  vfflunie  contains  a  threat  mass  of  practical  information,  carefully  methodised  and  pre- 
sented in  a  very  intellig^lble  shape." — Scotsman. 

"  The  subject  matter  of  the  volume  will  be  found  of  high  value  by  all— and  they  are  a  numer- 
ous class— who  trade  in  earthy  minerals." — At/teineittn. 


^4__CR0SB^0CKW00D  &^  SON'S  CATALOGUE. 
Underground  PwmpUig^ Machinery. 

nn^^^^  /i^<^^^^^?^-  ^^'"g  ^  Complete  and  Practical  Treatise 
Hon  nf  f '^'^""^  Underground  Steam  Pumping  Machinery,  with  a  DescHn 
he  sL.LT^^qnr''''%°^;,''?  best  known  Engines,  their  General  UtHity  and 

Mining  Tools. 

A  MANUAL  OF  MINING  TOOLS.    For  the  Use  of  Mine 
Maiiagers,  Agents,  Sttadents,  &c.    By  William  Morgans,  Lecturer  on  Prac- 
tical Mining  at  the  Bristol  School  of  Mines.    i2mo,  3s.  cloth  boards 
ATLAS  OF  ENGRAVINGS  to  Illustrate  the  above,  contain- 
ing  235  Illustrations  of  Mining  Tools,  drawn  to  scale.   4to,  4s.  6d.  cloth 

I'S"     ■"^'^^'''.''"'"V';'^^^"'™"^'  ^"<1  overmen,  captains,  managers,  and  viewers  mav  rain 
pract  caJ  knowledge  and  useful  hints  by  the  study  of  Mr.  Morgans'  manLl.''-cXrv  G«"r<Xvz^ 
youiJ^aP  """^  niateriaUy  to  improve  our  mining  literamrel-l^V^^^V,^ 

Coal  Mining. 

COAL  AND  COAL  MINING:  A  Rudimentary  Treatise  on  By 
Sir  Warington  W  Smyth,  M.A.,  F.R.S.,  &c.,  Chief  Inspector  of  the  Mines  of 
the  Crown.  New  Edition,  Revised  and  Corrected.  With  numerous  Illustra- 
tions.   i2mo,  4s.  cloth  boards. 

m""',""  i?  ^'""f"  °''  ^u^7  =^°a'-field  in  this  and  other  countries,  as  well  as  of  the 

Mt"!inPyour°,al  *^  doubtless  interest  a  very  large  number  of  readers.'- 

Subterraneous  Surveying. 

SUBTERRANEOUS  SURVEYING,  Elementary  and  Practical 
Treatise  on;  with  and  without  the  Magnetic  Needle.  By  Thomas  Fenwick 
Surveyor  of  Mines,  and  Thomas  Baker,  C.E.  Illustrated.  lamo,  3s.  cloth 
boards. 
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Text  Boole  of  Electricity. 

THE  STUDENT'S  TEXT-BOOK  OF  ELECTRICITY.  By 
Henry  M.  Noad,  Ph.D.,  F.R.S.,  F.C.S.  New  Edition,  carefully  Revised. 
With  an  Introduction  and  Additional  Chapters,  by  W.  H.  Preece,  M.I.C.E., 
Vice-President  of  the  Society  of  Telegraph  Engineers,  &c.  With  470  Illustra- 
tions.  Crown  8vo,  12s.  6d,  cloth. 

"The  original  plan  of  this  book  has  been  carefully  adhered  to  so  as  to  make  it  a  reflex  of  the 
existing  state  of  electrical  sciejice,  adapted  for  students.  .  .  .  Discovery  seems  to  have  prcw 
gressed  with  marvellous  strides  ;  nevertheless  it  has  now  apparently  ceased,  and  practical  appUca- 
tions  have  commenced  their  career ;  aiid  it  is  to  give  a  faithful  account  of  these  that  this  fresh 
edition  of  Dr.  Noad's  valuable  text-book  is  launched  forth."— Extractyroin  Introduction  by  IK  H. 
Preece,  Esq. 

"We  can  recommend  Dr.  Noad's  book  for  dear  style,  great  range  of  subject,  a  good  index, 
and  a  plethora  of  woodcuts.    Sucli  collections  as  the  present  are  indispensable,  —.-///ifwa'iow. 

"  Dr.  Noad's  text-book  has  earned  for  itself  the  reputation  of  a  truly  scientific  manual  for  the 
student  of  electricity,  and  we  gladly  hail  this  new  amended  edition,  wliich  brings  it  once  more  to 
the  front.  Mr.  Preece  as  reviser,  with  the  assistance  of  Mr.  H.  R.  Kempe  and  Mr.  J.  P.  Edwards 
has  added  all  the  practical  results  of  recent  invention  and  research  to  the  admirable  theoretical 
expositions  of  the  anthor,  so  that  the  book  is  about  as  complete  and  advanced  as  it  is  possible  for 
any  book  to  be  within  the  limits  of  a  text-book." — Tctcsraphic  yournal. 

Electricity. 

A  MANUAL  OF  ELECTRICITY :  Including  Galvanism,  Mag- 
netiiiH,  Dia-Magnetism,  Electro-Dynamics,  Magno-Elcctricity,  and  the  Electric 
Telegraph.  By  Henry  M.  Noad,  Ph.D.,  F.R.S.,  F.C.S.  Fourth  Edition. 
With  500  Woodcuts.  8vo,  £1  4s.  cloth. 
"The  accounts  given  of  electricity  and  galvanism  are  not  only  complete  in  a  scientific  sense 
but,  which  is  a  rarer  tiling,  are  popular  and  interestimr." — Lancet. 

"It  is  worthy  of  a  place  in  the  library  of  every  public  institution." — Mming  yournal. 
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Electric  Light. 

ELECTRIC  LIGHT  :  Its  Production  and  Use.  Embodying  Plain 
Directions  for  the  Treatment  of  Voltaic  Batteries,  Electric  Laipps,  and 
Dynamo-Electric  Machines.  By  J.  W.  Urquhart,  C.E.,  Author  of  "  Electro- 
plating." Second  Edition,  with  large  Additions  and  128  Illusts.  7s.  del.  cloth, 
"The  book  is  by  far  the  best  that  we  have  yet  met  with  on  the  suhject  "—yitlienaiim. 
"It  is  the  only  work  at  present  available  which  gives,  in  language  intelligible  for  the  most  par^ 
to  the  erdinary  reader,  a  general  but  concise  history  of  the  means  which  have  been  adopted  up  ta) 
the  present  time  in  producing  the  electric  light." — Metropolitan.  ■    ,•  u 

•■The  book  contains  a  general  account  of  the  means  adopted  in  producmg  the  electric  hghr, 
not  only  as  obtained  from  voltaic  or  galvanic  batteries,  but  treats  at  length  of  the  dynamo-electnc 
machine  in  several  of  its  forms." — ColUcry  Gltardiait. 

Electric  Lighting. 

THE  ELEMENTARY  PRINCIPLES  OF  ELECTRIC  LIGHT- 
ING.  By  Alan  A.  Campbell  Swinton,  Associate  S.T.E.  Crown  8vo, 
IS.  6cl.  cloth. 

"Anyone  who  desires  a  short  and  thoroughly  clear  exposition  of  the  elementary  principles  ol 
electric-lighting  cannot  do  better  than  read  this  little  work." — Bradford  Observer. 

Dr.  Lardner's  School  Mandhooks. 

NATURAL  PHILOSOPHY  FOR  SCHOOLS.  By  Dr.  Lardner. 
32S  Illustrations.    Sixth  Edition.    One  Vol.,  3s.  6t!.  cloth. 

"  -A.  very  convenient  class-book  for  junior  students  in  private  schools.  It  is  intended  to  convey, 
In  clear  and  precise  terms,  generEil  notions  of  all  the  pnncipal  divisions  of  Physical  Science." — 
British  Quarterly  Rcvieiu. 

ANIMAL  PHYSIOLOGY  FOR  SCHOOLS.    By  Dr.  Lardner. 
With  190  Illustrations.    Second  Edition.    One  Vol.,  3s.  6d.  cloth. 
"Clearly  written,  well  arranged,  and  excellently  illustrated." — Gardener's  Chroiticle. 

Dr.  Lardner^s  Electric  Telegraph. 

THE  ELECTRIC  TELEGRAPH.  By  Dr.  Lardner.  Re- 
vised and  Re-written  by  E.  B.  Bright,  F.R.A.S.  140  Illustrations,  Small 
8vo,  2S.  6d.  cloth. 

"  One  of  tlie  most  readable  books  extant  on  the  Electric  Telegraph." — Ens:lish  Mechanic. 

Storms. 

STORMS  :  Their  Nature,  Classification,  and  Laws;  with  the  Means 

of  Predicting  them  by  their  Embodiments,  the  Clouds.    By  Wm.  Blasil's. 

With  Coloured  Plates  and  Woodcuts.   Crown  8vo,  ids.  6(f.  cloth. 
"  A  very  readable  book.  .   .  .   The  fresh  facts  contained  in  its  pages,  collected  with  ev  ident 
care,  form  a  useful  repository  for  meteorologists  in  the  study  of  atmospherical  disturbances.  .  .  . 
The  book  will  pay  perusal  as  being  the  production  of  one  who  gives  evidence  of  acute  observa- 
tion."— Xatnre. 

The  Blotvpipe. 

THE  BLOWPIPE  IN  CHEMISTRY,  MINERALOGY,  AND 

GEOLOGY.    Containing  all  known  Methods  of  Anhydrous  Analysis,  many 
Working  Examples,  and  Instructions  for  Making  Apparatus.     By  Lieut. - 
Colonel  W.  A.  Ross,  R.A.    With  120  Illustrations.    Cr.  8vo,  3s.  6d.  cloth. 
"The  student  who  goes  conscientiously  through  the  course  of  experimentation  here  laid  down 
will  gain  a  better  insight  into  inorganic  chemistry  and  mineralogy  than  if  he  had  'got  up 'any  of 
the  ijest  text-books  ot  the  day,  and  passed  any  number  of  examinations  in  their  contents." — Chenii. 
cat  XciL-s. 

Tlie  Military  Sciences. 

AIDE-MEMOIRE  TO  THE  MILITARY  SCIENCES.  Framed 

from  Contributions  of  Officers  and  others  connected  with  the  different  Ser- 
vices. Originally  edited  by  a  Committee  of  the  Corps  of  Royal  Engineers. 
Second  Edition,  most  carefully  revised  by  an  Officer  of  the  Corps,  with  many 
Additions;  containing  nearly  350  Engravings  and  many  hundred  Woodcuts, 
Three  Vols.,  royal  8vo,  extra  cloth  boards,  and  lettered,  £4  los. 

"A  compendious  encyclop.x-dia  of  military  knowledge,  to  which  we  are  greatly  indebted."— 
f.dinhitrt^h  Rnneio. 

Field  Fortification. 

A  TREATISE  ON  FIELD  FORTIFICATION,  THE  ATTACK 
OF  FORTRESSES,  MILITARY  MINING,  AND  RECONNOITRING.  By 
Colonel  I.  S.  Macai-'Lay,  late  Professor  of  Fortification  in  the  R.M.A.,  Wool- 
wich.  Sixth  Edition,  crown  8vo,  cloth,  with  separate  Atlas  of  12  Plates,  133. 
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Temp  eraments. 

OUR  TEMPERAMENTS,  THEIR  STUDY  AND  THEIR 
JhACHING.  A  Popular  OiiUine.  By  Alexander  Stkwaut,  F.R.C  S. 
Jiain.  In  one  large  8vo  volume,  with  30  Illustrations,  includine  A  Sf;lection 
trom  Lodge  s  "  Historical  Portraits,"  showing  the  Chief  Forms  of  Faces. 
Price  15s.  cloth,  gilt  top. 

rhrnniJin^,!'""'"  »>'«<=dinKly  interesting,  even  for  those  who  arc  not  systematic  students  of  an- 
tionF'- Sa'uy  TcUgra^h'  ^""'^      "'ankind  is  man,  it  will  be  full  of  attrac- 

•'  '°  to  "-ead  a  man's  temperament  in  his  aspect.  The 

'mni?   ""^P"^'*  '°       '="'1-    I'     worthy  of  the  attention  of  students  of  human  nature."— 

•  The  volume  is  heavy  to  hold,  but  lit?ht  to  read.  Though  the  author  has  treated  his  subject 
lustively,  he  writes  in  a  popular  and  pleasant  manner  that  renders  it  attractive  to  the  general 
er.  — Punch,  ^ 


tion.'"— t/«i7y  TcUsrraph 
work 

ScotSD-.an. 

"The 
exhaustive. J,  ..^  , 
reader."— />««(r/i. 

Fneumatics  and  Acoustics. 

PNEUMATICS  :  including  Acoustics  and  the  Phenomena  of  Wind. 
Ciin-enis, Jor  the  Use  of  Beginners.  By  Charles  Tomlinson,  F.R.S., 
i-.C.S.,  &c.  Fourth  Edition,  Enlarged.  With  numerous  Illustrations. 
i2mo,  IS.  6cL  cloth.  [Jhs/  published. 

"  Beginners  in  tliestudy  of  this  important  application  of  science  could  not  have  a  better  manual." 

"A  valuable  and  suitable  text-book  for  students  of  Acoustics  and  the  Phenomena  of  Wind 
Currents.  —Sawolwas/er, 

Conchology. 

A  MANUAL  OF  THE  MOLLUSC  A  :  Being  a  Treatise  on  Recent 
and  Fossil  Shells.  By  S.  P.  Woodward,  A.L.S.,  F.G.S.,  late  Assistant 
PalzEontologist  in  the  British  Museum.  Fifth  Edition.  With  an  Appendix 
on  Recent  and  Fossil  Conchological  Discoveries,  by  Ralph  Tate,  A.L.S  , 
F.G.S.  Illustrated  by  A.  N.  Waterhouse  and  Joseph  Wilson  Lowry. 
With  23  Plates  and  upwards  of  300  Woodcuts.  Crown  8vo.  ys.  6d.  cloth 
boards. 

"  A  most  valuable  storehouse  of  conchological  and  geological  information. "—iraf««  Cossif. 

Astronomy. 

ASTRONOMY.    By  the  late  Rev.  Robert  Main,  M.A.,  F.R.S., 

formerly  Radcliffe  Observer  at  0.\ford.   Third  Edition,  Revised  and  Cor- 
rected to  the  present  time, by  William  Thynne  Lynn,  B.A.,  F.R.A.S.,  formerly 
of  the  Royal  Observatory,  Greenwich.    i2mo,  2s.  cloth  limp. 
"  A  sound  and  simple  treatise,  very  carefully  edited,  and  a  capital  book  for  beginners."— 

"Accurately  brought  down  to  the  requirements  of  the  present  time  by  Mr.  Lynn.," — £eiu- 
cational  Times. 

Geology. 

RUDIMENTARY  TREATISE  ON  GEOLOGY,  PHYSICAL 
AND  HISTORICAL.  Consisting  of  "Physical  Geology,"  which  sets  forth 
the  leading  Principles  of  the  Science ;  and  "  Historical  Geology,"  which 
treats  of  the  Mineral  and  Organic  Conditions  of  the  Earth  at  each  successive 
epoch,  especial  reference  being  made  to  the  British  Series  of  Rocks.  By 
Ralph  Tate,  A.L.S.,  F.G.S. ,  &c.,  &c.  With  250  Illustrations,  ismo,  55. 
cloth  boards. 

"  The  fulness  of  the  matter  has  elevated  the  book  into  a  manual.  Its  information  is  exiiaustive 
and  well  arranged." — School  Board  Chronicle. 

Geology  and  Genesis. 

THE  TWIN  RECORDS  OF  CREATION;  or,  Geology  and 
Genesis:  their  Perfect  Harmony  and  Wonderful  Concord.  By  Gecirce  W. 
Victor  le  Vaux,    Numerous  illustrations,    Fcap.  8vo,  5s.  cloth. 

"  A  valuable  contribution  to  the  evidences  of  Revelation,  and  disposes  verj'  conclusively  of  the 
arguments  of  those  who  would  set  God's  Works  against  God's  Word.  No  real  diHicultj'.is  shirked, 
and  no  sophistry  is  left  unexposed." — The  Rock. 

"  The  rcmarkal)le  peculiarity  of  this  author  is  that  he  combines  an  unbounded  admir.ition  of 
science  with  an  unbounded  admiration  of  the  Written  record.  The  two  impulses  are  balanced  to 
a  nicety  ;  and  the  consequence  is  that  difficulties,  which  to  minds  less  evenly  poised  would  be  seri- 
ous, find  immediate  solutions  of  the  happiest  kinds.  '—Lontion  A'«'i'w. 
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DR.  LARDNER'S  HANDBOOKS  OFJATURAL  PHILOSOPHY. 

THE  HANDBOOK  OF  MECHANICS.  Enlarged  and  almost  re- 
written by  Benjamin  Loewy,  F.R.A.S.    With  378  Illustrations.    Post  8vo, 

••  The  perspicuity  of  ttie  original  lias  been  retained,  and  chapters  which  had^>=«;=°'"^ 
have  been  replaced  by  others  of  more  modern  character.     Tl>«  "^'^P'f'f g',^^^^^^^^ 
studiously  popular,  and  care  has  been  taken  to  show  tlie  application  of  tlie  vanous  branches  ol 
physics  to  the  industrial  arts,  and  to  the  practical  business  of  hlc"—Mun!ig-  Journal. 

"  Mr.  Loeivy  has  carefuUy  revised  the  book,  and  brought  it  up  to  modern  requirements."— 
Nature. 

"Natural  philosophy  has  had  few  exponents  more  able  or  better  skilled  in  the  art  of  popu. 
[arising  the  subject  than  Dr.  Lardner  ;  and  Mr.  Loe%vy  is  doing  good  service  m  fitting  this  treatise, 
and  the  others  of  the  series,  for  use  at  the  present  \mvt." —Scatsiiian. 

THE  HANDBOOK  OF  HYDROSTATICS  AND  PNEUMATICS. 
New  Edition,  Revised  and  Enlarged,  by  Benjamin  Loewy,  F.R-.A.S.  With 
236  Illustrations.    Post  8vo,  5s.  cloth. 

••For  those  •  who  desire  to  attain  an  accurate  knowledge  of  physical  science  without  the  pro- 
found methods  of  mathematical  investigation,'  this  work  is  not  merely  intended,  but  well  adapted. 
— Chiniical  Ncius. 

•■  The  volume  before  us  has  been  carefully  edited,  augmented  to  nearly  twice  the  bulk  of  the 
former  edition,  and  all  the  most  recent  matter  has  been  added.    .   .    .   It  is  a  valuable  text-book. 
— .\aiure. 

••  Candidates  for  pass  e^aminations  will  find  it,  we  think,  specially  suited  to  their  requirements.' 
English.  Mtchanic. 

THE  HANDBOOK  OF  HEAT.  Edited  and  almost  entirely  re- 
written by  Benjamin  Loewy,  F.R.A.S.,  iS:c.  117  Illustrations.  Post  8vo,  6s. 
cloth. 

•'  The  style  is  always  clear  and  precise,  and  conveys  instruction  without  leaving  any  cloudiness 
or  lurking  doubts  behind." — Engineerui^. 

■•  .A.  most  exhaustive  book  on  the  subject  on  which  it  treats,  and  is  so  arranged  that  it  can  be 

understood  by  all  who  desire  to  attain  an  accurate  knowledge  of  physical  science  Mr. 

Loewy  has  included  aU  the  latest  discoveries  in  the  varied  laws  and  effects  oiheaX."— Standard. 

•'A  complete  and  handy  text-book  for  the  use  of  students  and  general  readers." — Ejiglish 
Hechanic. 

THE  HANDBOOK  OF  OPTICS.  By  Dionysius  Lardner,D.C.L., 

formerly  Professor  of  Natural  Philosophy  and  Astronomy  in  University 
College,  London.  New  Edition.  Edited  by  T.  Olver  Harding,  B. A.  Lond., 
of  University  College,  London.  With  298  Illustrations.  Small  Svo,  448 
pages,  5s.  cloth. 

••Written  by  one  of  the  ablest  English  scientific  writers,  beautifully  and  elaborately  illustrated." 
Xlcchanic  s  Ma^azwte. 

THE  HANDBOOK  OF  ELECTRICITY,  MAGNETISM,  AND 
/I COt/Sr/CS.  By  Dr.  Lardner.  Ninth  Thousand.  Edit,  by  George  Carey 
Foster,  B.A.,  F.C.S.    With  400  Illustrations.    Small  Svo,  5s.  cloth. 
•■The  book  could  not  have  been  entrusted  to  anyone  better  calculated  to  preserve  the  terse  and 
lucid  style  of  Lardner,  while  correcting  his  errors  and  bringing  up  his  work  to  the  present  state  of 
scientific  knowledge."— /'(j/>i^/ar  Science  Review. 

The.  above  Five  Volumes,  though  each  is  Complete  in  itself,  form  A  Com- 
plete Course  of  Natural  PHiLosorHY. 


Dr.  Lardner's  Handhoolc  of  Astronomy. 

THE  HANDBOOK  OF  ASTRONOMY.    Forming  a  Companion 

to  the  "  Handbook  of  Natural  Philosophy.''  By  Dionysius  Lardner,  D.C.L., 
tornierly  Professor  of  Natural  Philosophy  and  Astronomy  in  University 
College,  London.  Fourth  Edition.  Revised  and  Edited  by  Edwin  Dunkin, 
F.R.A.S.,  Royal  Observatory,  Greenwich.  With  38  Plates  and  upwards  of 
100  Woodcuts.  In  One  Vol.,  small  Svo,  550  pages,  gs.  6d.  cloth. 
••  Probably  no  other  hook  contains  the  same  amount  of  information  in  so  cotn|)ondious  and  well- 
arranj^ed  a  form — certainly  none  at  the  price  at  which  this  is  offered  to  the  public." — 'Ithcncenin. 

••We  can  do  no  other  than  pronounce  this  work  a  most  valuable  manual  of  astronomy,  and  we 
strongly  recomniend  it  toall  who  wish  to  acquire  a  general — butat  the  same  time  correct — acquaint- 
ance with  this  sublime  science." — Qnarleriy  jFournat  of  Science. 

••One  of  the  most  deservedly  popular  books  on  the  subject  .  .  .  We  would  recommend  not 
only  the  stuflent  of  the  elementary  principles  of  the  science,  but  he  who  aims  at  mastering  the 
higher  and  mathematical  branches  of  astronomy,  not  to  be  without  this  work  beside  him." — Practi' 
cai  Magazine, 
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DR.  LARDNER'S  MUSEUM  OF  SCIENCE  AND  ART. 

THE  MUSEUM  OF  SCIENCE  AND  ART.  Edited  bv 
A^frnnor^v  Vnn  D;C-L-.  formerly  Professor  of  Natural  Philosophy  and 
Astronorny  in  University  College,  London.    With  upwards  of  1,200  Enerav- 

nl  •  or  Z°.tJ^  '°  ^■I'l  elegaii^doTh 

ing ,  or  handsomely  bound  in  half-morocco,  31S.  6d. 

Contents : 

wT^I,^'^"^"'  ^'■^•"'^y '^'^o^'ds?-  I    motive -Thermometer- New  PWt.:-  I*. 


—Light— Common  Thines  :  Air- Locomotion 
in  the  United  States— Cometary  Influences- 
Common  Things :  Water— The  Potter's  Art- 
Common  Thing's :  Fire  —  Locomotion  and 
1  ransport,  their  Influence  and  Progress— The 
Moon— Common  Things;  The  Earth  — The 
tlectnc  Telegraph- Terrestrial  Heat  — The 

SafeTv  Smn'^fri^vvvS'''''";?'"'^?""""^-"'  Geography-Science  and" Po'errJ-TheTee- 
Ann,r,fM="i;.^l''  s  M'Srometnc       Steam,  Navigation  -  ElectrcMitive  Power  - 


„  ,,  .  Ih'iffs:  The  Looking-glass  — 
SteUar  Universe— The  Tides— Colour— Com- 
mon Things:  Man— Magnifying  Glasses— In- 
stinct  and  Intelligence— The  Solar  Microscope 
—The  Camera  Lucida— The  Magic  Lantern— 
The  Camera  Obscura— The  Microscope— The 
white  Ants:  Their  Manners  and  Habits— The 
Surface  of  the  Earth,  or  First  Notions  of 


Apparatus— Steam— The  Steam  Engine— The 
Eye- Tha  Atmosphere  —  Time  —  Common 
i  hmgs :  Pumps— Common  Things  :  Spectacles, 
the  Kaleidoscope  —  Clocks  and  Watches  — 
Microscopic  Drawing  and  Engraving— Loco- 


Thunder,  Lightning,  and  the  Aurora  Borealis 
—The  Printing  Press— The  Crust  of  the  Earth 
—Comets— The  Stereoscope— The  Pre-Adam- 
ite  Earth — Eclipses — Sound. 


*«*  Opinions  of  the  Press. 
fl,.  V,'  ''"'l'?  '?«=',''<=5  affording  popular  but  sound  instruction  on  scientific  subjects,  with  which 

^I^^nT?,''''^'''.  •°i'S'"'°l'<=  acquainted,  also  undertakes  that  teachingof' Com- 

mon Things  which  every  well-wisher  of  his  kind  is  anxious  to  promote.  Many  thousani  copies  of 
this  serviceable  publication  have  been  prmted,  in  the  belief  anfi  hope  that  the  desire  for  instruSon 
and  imiirovement  widely  prevails  ;  and  we  have  no  fear  that  such  enlightened  faith  wiU  meet  with 
uisappoiutment.  — Tippies, 

"  A  cheap  and  interesting  publication,  alike  informing  and  attractive.  The  papers  combine 
subjects  of  importance  and  great  scientific  knowledge,  considerable  inductive  Dowers.  and  a 
popular  style  of^  treatment."— -Vc/aCor.  k  "<:'^  a 

"The  'Museum  of  Science  and  Art'  is  the  most  valuable  contribution  that  has  ever  been 
made  to  the  Scientific  Instruction  ot  every  class  of  society."— Sir  DAVID  BREWSTER,  in  the 
North  British  Review. 

"  Whether  we  consider  the  liberality  and  beauty  of  the  illustrations,  the  charm  of  the  writing 
or  the  durable  interest  of  the  matter,  we  must  e.xpress  our  belief  that  there  is  hardly  to  be  found 
among  the  new  books  one  that  would  be  welcomed  by  people  of  so  many  ages  and  classes  as  a 
valuable  present."— £jra«!2>icr. 

***  Separate  books  formed  from  the  above,  suitable  for  Workmen's  Libraries, 
Science  Classes,  etc. 

Common  Tilings  Explained.  Containing  Air,  Earth,  Fire,  Water,  Time, 
Man,  the  Eye,  Locomotion,  Colour,  Clocks  and  Watches,  &c.  233  Illus- 
trations, cloth  gilt,  5S. 

The  Microscope.  Containing  Optical  Images,  Magnifying  Glasses,  Origin 
and  Description  of  the  Microscope,  Microscopic  Objects,  the  Solar  Micro- 
scope, Microscopic  Drawing  and  Engraving,  &c.  147  Illustrations,  clotb 
gilt,  zs. 

Fopiilar  Geology.  Containing  Earthquakes  and  Volcanoes,  the  Crust  of 
the  Earth,  &c.   201  Illustrations,  cloth  gilt,  2S.  6d. 

popular  Fh.ysics.  Containing  Magnitude  and  Minuteness,  the  Atmo- 
sphere, Meteoric  Stones,  Popular  Fallacies,  Weather  Prognostics,  the 
Thermometer,  the  Barometer,  Sound,  &c.  85  Illustrations,  cloth  gilt,  2S.  6d. 

Steam  and  its  Uses.  Including  the  Steam  Engine,  the  Locomotive,  and 
Steam  Navigation.    89  Illustrations,  cloth  gilt,  23. 

Foptdar  Astronomy.  Containing  How  to  observe  the  Heavens — The 
Earth,  Sun,  Moon,  Planets,  Light,  Comets,  Eclipses,  Astronomical  Influ- 
ences, &c.   182  Illustrations,  4s.  6rf. 

The  Bee  and  White  Ants  :  Their  Manners  and  Habits.  With  Illustra- 
tions of  Animal  Instinct  and  Intelligence.   135  Illustrations,  cloth  gilt,  2S. 

The  Electric  Telegrajyli  Foptdarised.  To  render  intelligible  to  all  who 
can  Read,  irrespective  of  any  previous  Scientific  Acquirements,  the  various 
forms  of  Telegraphy  in  Actual  Operation.  100  Illustrations,  cloth  gilt, 
IS.  6d. 
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COUNTING-HOUSE  WORK,  TABLES,  etc. 

Accounts  for  3Ianufacturers. 

FACTORY  ACCOUNTS :   Their  Principles  and  Practice.  A 

Handbook  for  Accountants  and  Manufacturers,  with  Appendices  on  the  No- 
menclature of  Machine  Details;  the  Income  Tax  Acts;  the  Rating  oi  Fac- 
tories- Fire  and  Boiler  Insurance;  the  Factory  and  Workshop  Acts,  &c., 
including  also  a  Glossary  of  Terms  and  a  large  number  of  Specimen  Rulings. 
By  Emile  Garcke  and  J.  M.  Fells.  Second  Edition.  Demy  8vo,  250  pages, 
price  los.  6rf.  strongly  bound.  LJi'st  published. 

"One  of  the  most  important  works  ever  publislicd  dealing  with  these  matters.  The  authors 
have  treated  the  subject  from  the  standpoint  of  the  factory,  as  practical  men  spealcing  to  practical 
men  and  not.  as  h.is  been  too  often  the  case,  as  schoolmasters  to  schoolboys,  —hlutriciaii. 

•'•  A  very  interesting  description  of  the  requirements  of  Factory  Accounts.  .  .  .  the  principle 
of  assimilating  the  Factory  Accounts  to  the  general  commercial  books  is  one  which  we  thoroughly 
^exe£vWa:'—Accciiuitants' Journal.  ,  ,-    .    •        i  ij 

"Characterised  by  extreme  thoroughness.  There  are  few  owners  of  Factories  who  would 
not  derive  great  benefit  from  the  perusal  of  this  most  admirable  wo'cV."— Local  Co-jernnicnt 
Chronicle. 

Foreign  Commercial  Correspondence. 

THE  FOREIGN  COMMERCIAL  CORRESPONDENT :  Being 
Aids  to  Commercial  Correspondence  in  Five  Languages— English,  French, 
German,  ItaHan  and  Spanish.  By  Charles  E.  Baker.  Crown  8vo,  price 
about  ss.  Un  preparation. 

In tiiitive  Calculat ions. 

THE  COMPENDIOUS  CALCULATOR  ;  or,  Easy  and  Con- 
cise Methods  of  Performing  the  various  Arithmetical  Operations  required  in 
Commercial  and  Business  Transactions,  together  with  Useful  Tables.  By 
Daniel  O'Gorman.    Corrected  and  Extended  by  J.  R.  Young,  formerly 
Professor  of  Mathematics  at  Belfast  College.   Twenty-sixth  Edition,  care- 
fully Revised  by  C.  Norris.    Fcap.  8vo,  3s.  6rf.  strongly  half-bound  in  leather. 
"  It  would  be  difficult  to  exaggerate  Uie  usefulness  of  a  hook  like  this  to  everyone  engaged  in 
commerce  or  manufacturing  industry.    It  is  crammed  full  of  rules  and  formula:  for  shortening  and 
employing  calculations."— A';io7u/ca'^f.  „  ,  .  j     r    ,    ,   .  ^    .■<:  . 

"  Supplies  special  and  rapid  methods  for  all  kinds  of  calculations.  Of  great  utility  to  persons 
engacjed  in  any  kind  of  commercial  transactions." — Scotsman. 

Modern  Metrical  Units  and  Systems. 

MODERN  METROLOGY :  A  Manual  of  tin  Metrical  Units 
and  Systems  of  the  Present  Century.  With  an  Appendix  containing  a  proposed 
English  System.  By  Lowis  D'A.  Jackson,  A.M.  Inst.  C.E.,  Author  of  "  Aid 
to  Survey  Practice,"  &c.    Large  crown  8vo,  12s.  6d.  cloth. 

"  The  author  has  brought  together  much  valuable  and  interesting  information.  .  .  .  We 
cannot  but  recommend  the  work  to  the  consideration  of  all  interested  in  the  practical  reform  of  our 
weights  and  measures."— A'a;'i<«.  r„»jrij 

"  For  exhaustive  tables  of  equivalent  weights  and  measures  of  all  sorts,  and  for  clear  demonstra- 
tions of  the  effects  of  the  various  systems  that  have  been  proposed  or  adopted,  Mr.  Jackson's 
treatise  is  without  a  rival." — Academy. 

The  Metric  System  and  the  British  Standards. 

A  SERIES  OF  METRIC  TABLES,  in  which  the  British  Stand- 
ard Measures  and  Weights  are  compared  ivith  those  of  the  Metric  System  at  present 
in  Use  on  the  Continent.  By  C.  H.  Dowling,  C.E.  8vo,  ios.  6d.  strongly  bound. 
"  Their  accuracy  has  been  certified  by  Professor  Airy,  the  Astronomer-Royal."— jSk  iliier. 
"Mr.  Dowling's  Tables  are  well  put  together  as  a  ready-reckoner  for  the  conversion  of  one 
lystem  into  the  other."—At/ienaum. 

Iron  and  Metal  Trades'  Calculator. 

THE  IRON  AND  METAL  TR'ADES'  COMPANION.  For 
expeditiously  ascertaining  the  Value  of  any  Goods  bought  or  sold  by  Weight, 
from  IS.  per  cwt.  to  112s.  per  cwt.,  and  from  one  farthing  per  pound  to  one 
shilling  per  pound.  Each  Table  extends  from  one  pound  to  100  tons.  To 
■which  are  appended  Rules  on  Decimals,  Square  and  Cube  Root,  Mensuration 
of  Superficies  and  Solids,  &c.  ;  Tables  ot  Weights  of  Materials,  and  other 
Useful  Memoranda.  By  Thos.  Downie.  396  pp.,  gs.  Strongly  bound  in  leather. 
"  A  most  useful  set  of  tables,  and  will  supply  a  want,  for  nothing  like  them  before  existed."— 

"'"■•^Ahhoug"  specially  adaijtcd  to  the  iron  and  metal  trades,  the  tables  will  he  found  useful  in 
every  other  business  in  which  merchandise  is  bought  and  sold  by  weight."— Railway  Nezus, 
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Calculator  for  Numbers  and  WeigJUs  Combined 

THE  COMBINED  NUMBER  AND  WEIGHT  CALCU- 
Containing  upwards  of  250,000  Separate  Calculations,  showinR  at 
a  glance  the  value  at  421  different  rates,  ranging  from  ^^th  of  a  Penny  to  20s 
each,  or  per  cwt.,  and  £20  per  ton,  of  any  number  of  articles  consecutively 
from  I  to  470.— Any  number  of  cwts.,  qrs.,  and  lbs.,  from  i  cwt.  to  470  cwts  — 
Any  number  of  tons,  cwts.,  qrs.,  and  lbs.,  irom  i  to  23^  tons.  By  William 
Chadwick,  Pubhc  Accountant.    Imp.  Svo,  30s.  strongly  bound  for  Office  wear  • 

3.riC]  tG3.1  • 

fP*  '"'f^  and  entirely  unique  and  original  Calculator  is  adailed 

{Lli'  «'%°f^.':':o"''t^"tf  and  Auditors,  Railway  Companies.  Canal  Companies, 
Aflf/i  D'  ^'.'■'t>P"'g  Agents,  General  Carriers,  etc.  Ironfounders,  Brassfounders, 
Metal  Merchants,  Iron  Manufacturers,  Ironmongers,  Engineers,  Machinists,  Boiler 
Makers,  Millwrights,  Roofing,  Bridge  and  Girder  Makers,  Colliery  Proprietors  etc 
Timber  Merchants  Builders,  Contractors,  Architects,  Surveyors,  Auctioneers', 
Valuers,  Brokers,  Mill  Oivners  and  Manufacturers,  Mill  Furnishers,  Merchants  and 
General  Wholesale  Tradesmen. 

\*  Opinions  of  the  Press. 

m^fhnH^^f  .""'^•'^""^'"^  ^i^"  answers  to  questions,  and  not  simply  a  set  of  ingenious  puzzle 
a  riirHnLr,   .'"'l  "        "^^"^  °f  reference  for  any  answer  or  any  number  of  answers 

f  ,  "  '"'=f""="«f  ^rf;  even  more  quickly  made.   For  makinjr  up  accounts  or  esti- 

mates,  the  book  niust  prove  invaluable  to  all  who  have  any  considerable  quantity  of  calculations 
involving  price  and  measure  in  any  combination  to  do."— J-n^i,ieer.  ^-oiciuauoiu, 
•  '  .1^"^  complete  and  practical  ready  reckoner  whicli  it  lias  been  our  fortune  vet  to  see 

It  is  dimcult  to  imagine  a  trade  or  occupation  in  which  it  could  not  be  of  the  greatest  use.  either 
in  saving  human  labour  or  in  checking  work."— r/i£  ^  ^ 

"  The  most  perfect  work  of  the  kind  yet  prepared."— C&j-^otk  Herald. 

Comprehensive  Weight  Calculator. 

THE  WEIGHT  CALCULATOR.  Being  a  Series  of  Tables 
upon  a  New  and  Comprehensive  Plan,  exhibiting  at  One  Reference  the  exact 
Value  of  any  Weight  from  i  lb.  to  15  tons,  at  300  Progressive  Rates,  from  id. 
to  i68s.  per  cwt.,  and  containing  186,000  Direct  Answers,  which,  with  their 
Combinations,  consisting  of  a  single  addition  (mostly  to  be  performed  at 
sight),  will  afford  an  aggregate  of  10,266,000  Answers ;  the  whole  being  calcu- 
lated and  designed  to  ensure  correctness  and  promote  despatch.  By  Henry 
Harben,  Accountant.  Fourth  Edition,  carefully  Corrected.  Royal  Svo, 
strongly  half-bound,  £1  5s.  [just  published. 

"  A  practical  and  useful  work  of  reference  for  men  of  business  generally  ;  it  is  the  best  of  the 

kind  we  have  seen. "—/ronifiong'cr. 

"Of  priceless  value  to  business  men.    Its  accuracy  and  completeness  have  secured  for  it  a 

reputation  which  renders  it  quite  unnecessary  for  us  to  say  one  word  in  its  praise.   It  is  a  necessary 

book  in  all  mercantile  offices." — Sheffield  IndeHndejit. 

Comprehensive  Discount  Guide, 

THE  DISCOUNT  GUIDE.      Comprising  several   Series  of 

Tables  for  the  use  of  Merchants,  Manufacturers,  Ironmongers,  and  others, 
by  which  may  be  ascertained  the  exact  Profit  arising  from  any  mode  of  using 
Discounts,  either  in  the  Purchase  or  Sale  of  Goods,  and  the  method  of  either 
Altering  a  Rate  of  Discount  or  Advancing  a  Price,  so  as  to  produce,  by  one 
operation,  a  sum  that  will  realise  any  required  profit  after  allowing  one  or 
more  Discounts  :  to  which  are  added  Tables  of  Profit  or  Advance  from  i\  to 
go  per  cent.,  Tables  of  Discount  from  li  to  gSf  per  cent.,  and  Tables  of  Com- 
mission, &c.,  from  J  to  10  per  cent.  By  Henry  Harben,  Accountant,  Author 
of  "  The  Weight  Calculator."  New  Edition,  carefully  Revised  and  Corrected. 
Demy  Svo,  544  pp.  half-bound,  £1  55. 

"  A  book  such  as  this  can  only  be  appreciated  by  business  men,  to  whom  the  saving  of  time 
means  saving  of  money.  We  liave  the  high  authority  of  Professor  J.  R.  Young  that  the  tables 
tllroughout  the  work  are  constructed  upon  strictly  accurate  princip'les.  The  work  must  prove 
of  great  value  to  merchants,  manufacturers,  and  general  traders." — British  Trade  journal. 

Iron  SJiipbuilders'  and  3Ierc7iants'  Weight  Tables. 

IRON -PLATE  WEIGHT  TABLES:  For  Iron  Shipbuilders, 
Engineers  and  Iron  Merchants.  Containing  the  Calculated  Weights  of  up- 
wards of  150,000  different  sizes  of  Iron  Plates,  from  i  foot  by  6  in.  by  \  in.  to 
10  feet  by  5  feet  by  i  in.  Worked  out  on  the  basis  of  40  lbs.  to  the  square 
foot  of  Iron  of  i  inch  in  thickness.  Carefully  compiled  and  thoroughly  Re- 
vised by  H.  Burlinson  and  W.  H.  Simpson.  Oblong  410,  25s.  half-bound. 
"This  work  will  be  found  of  great  utility.    The  authors  have  had  inucli  practical  experience 

of  what  is  wanting  in  m.aking  estimates;  and  the  use  of  the  book  will  save  much  time  in  making 

elaborate  calculations." — Uitj^Hsh  Mechanic, 
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Soap-ma  kiiiff. 

THE  ART  OF  SOAP-MAKING  :  A  Practical  Handbook  of  the 
Manufacture  of  Hard  and  Soft  Soaps,  Toilet  Soaps,  etc.  Including  many  New 
Processes,  and  a  Chapter  on  the  Recovery  of  Glycerine  from  Waste  Leys. 
By  Alexander  Watt,  Author  of  "  Electro-Metallurgy  Practically  Treated," 
&c.  With  numerous  Illustrations.  Third  Edition,  Revised.  Crown  8vo, 
-s.  6d.  cloth. 

"The  work  will  prove  very  useful,  not  merely  to  the  technologfica!  student,  but  to  the  practical 
soap-boiler  who  wishes  to  understand  the  theory  of  his  art." — Chetnical Neius. 

"Really  an  excellent  example  of  a  technical  manual,  entering,  as  it  does,  thoroug^hly  and 
exhaustively  both  uito  the  theory  and  practice  of  soap  manufacture.  The  book  is  well  and  honestly 
done,  and  deserves  the  considerable  circulation  with  which  it  will  doubtless  meet.'' — K)iowUdge. 

"  Mr.  Watt's  book  is  a  thoroughly  practical  treatise  on  an  art  which  has  almost  no  literature  in 
our  language.  We  congratulate  the  author  on  the  success  of  his  endeavour  to  fill  a  void  in  Englisli 
technical  literature." — Nature, 

Leather  Manufacture. 

.  THE  ART  OF  LEATHER  MANUFACTURE.  Being  a 
Practical  Handbook,  in  which  the  Operations  of  Tanning,  Currying,  and 
Leather  Dressing  are  fully  Described,  and  the  Principles  of  Tanning  Ex- 
plained, and  many  Recent  Processes  introduced;  as  also  Methods  for  the 
Estimation  of  Tannin,  and  a  Description  of  the  Arts  of  Glue  Boiling,  Gul 
Dressing,  By  Alexander  Watt,  Author  of  "  Soap-Making,"  "  Electro- 
Metallurgy,"  &c.  With  numerous  Illustrations.  Second  Edition.  Crown 
Svo,  gs.  cloth.  U^ist  published. 

"A  sound,  comprehensive  treatise  on  tanning  and  its  accessories.    The  book  is  an  eminenth; 

valuable  production,  which  redounds  to  the  credit  of  botli  author  and  publishers." — Che7ttical 

lieznew. 

"This  volume  is  technical  without  being  tedious,  comprehensive  and  complete  without  being 
pros>',  and  it  bears  on  every  page  the  impress  of  a  master  hand.  We  have  never  come  across  a 
better  trade  treatise,  nor  one  that  so  thoroughly  supplied  an  absolute  want." — Shoe  a?id  Leather 
Trades'  Chronicle. 

Boot  and  Shoe  MaTdng. 

THE  ART  OF  BOOT  AND  SHOE-MAKING.  A  Practical 
Handbook,  including  Measurement,  Last-Fitting,  Cutting-Out,  Closing  and 
Making,  with  a  Description  of  the  most  approved  Machinery  employed. 
By  John  B.  Lend,  late  Editor  of  St.  Crispin,  and  The  Boot  and  Shoe-Maker. 
With  numerous  Illustrations.    Second  Edition.   Crown  Svo,  2s.  6d.  cloth. 

[Just  published. 

"This  excellent  treatise  is  by  far  the  best  work  ever  -written  on  the  subject.  A  new  work, 
embracing  all  modern  improvements,  was  much  wanted.  This  want  is  now  satisfied.  The  chapter 
on  clicking,  which  shows  how  waste  may  be  prevented,  will  save  fifty  times  the  price  of  the  book." 
— Scottish  Leather  Trader. 

"  This  volume  is  replete  with  matter  well  worthy  the  perusal  of  boot  and  shoe  manufacturer?^ 
and  experienced  craftsmen,  and  instructive  and  valuable  in  the  highest  degree  to  all  youu'-' 
beginners  and  craftsmen  in  the  trade  of  which  it  treats." — Leather  Trades'  Circular.  ^ 

Dentistry. 

MECHANICAL  DENTISTRY  :  A  Practical  Treatise  on  the 
Construction  of  the  various  kinds  of  Artificial  Dentures.  Comprising  also  Use- 
ful Formulae,  Tables  and  Receipts  for  Gold  Plate,  Clasps,  Solders,  &c.  &c. 
By  Charles  Hunter.  Third  Edition,  Revised,  With  upwards  of  loo 
Wood  Engravings.   Crown  Svo,  3s.  6rf.  cloth.  [Just  published. 

"  The  work  is  very  practical."— ;l/(?;//'/:/v  A'evie^c  of  Dental  Sur^e7-y. 

"  We  can  strongly  recommend  Mr.  Hunter's  treatise  to  all  students  preparing  for  the  profession 
of  dentistry,  as  well  as  to  every  mechanical  dentist."— Dudliii  Journal  0/  Medical  Science. 

Wood  Engraving. 

A  PRACTICAL  MANUAL  OF  WOOD  ENGRAVING.  With 
a  Brief  Account  of  the  History  of  the  Art.  By  William  Norman  Brown 
With  numerous  Illustrations.    Crown  Svo,  zs.  cloth. 

"  The  author  deals  with  the  subject  in  a  thoroughly  practical  and  easy  series  of  representative 
lessons.  —I'alier  and  I'rintitt)^  Trades  yournal. 

"  The  book  is  clear  and  complete,  and  will  be  useful  to  anyone  wanting  to  understand  the  first 
elements  of  the  beauUfnl  art  of  wood  engraving."— 

Vaper  Making. 

A  TREATISE  ON  PAPER;  with  an  Outline  of  its  Manufacture 
Complete  T ables  of  Sizes,  etc.    For  Printers  and  Stationers.    By  Richardson 
Parkinson.   Svo,  3.?.  cloth  ;  is.  6d.  paper  wrapper. 
"  An  admirable  handbook  by  a  man  who  understands  his  iuhjcct."— Printers'  Register. 
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LOCKWOOD'S  HANDYBOOKS  FOR  HANDICRAFTS. 

IS-  Tliese  Handybooks  aye  written  to  supply  Handicraftsmen  with  informa. 
Uon  OH  workshop  practice,  and  are  intended  to  convey,  m  pla  n  langua  Je   ecZ  cal 

dTjJ/hrl%i ' rr'""' rf,\,  ^^'"■"'""P  '"-"-^  n/e\<sed.and  IVlshop^a  "J, 
n.,H  i  '  t'--'*  being  freely  dnstrated  with  drawings  of  modern  tools,  appliances 
and  processes,  useful  alike  to  the  young  beginner  and  to  the  old  hand,  whose  range 
amaUurr"^"  narrowed  under  a  system  of  divided  labour,  as  well  as  to 

IS-  rite  following  Volumes  are  already  published. 

Metal  Turning. 

THE  METAL  TURNER'S  HANDYBOOK.  A  Practical  Manual 
for  Workers  at  the  Foot-Lathe:  Embracing  Information  on  the  Tools, 
Appliances  and  Processes  employed  in  Metal  Turning.  By  Paul  N  Has! 
LUCK  A  I.M.E.  Author  of ''  Lathe-Work.''  With  upwards  of  One  Hundred 
Illustrations.  Second  Edition,  Revised.  Cr.  8vo,  2S.  cloth.  [Just  published 
'•  Altogether  adiuirably  adapted  to  initiate  students  into  the  art  o( iammg." -I eicesler  Post 

in  metal'T;S,?^.'^lS;S  »-;.5J^^"'="' ^^'"^  "  '°  ^  -"-'^0 

•■  \Vith  tlie  assistance  of  a  clever  master,  a  dear  and  vivid  expounder,  and  an  abundance  ol 

tS-];iay!;e''drvToUd.''-i>t7^^^ 

Wood  Turning. 

THE  WOOD  TURNER'S  HANDYBOOK.    A  Practical  Manual 
for  Workers  at  the  Lathe:  Embracing  Information  on  the  Tools,  Applian'-es 
and  Processes  Employed  in  Wood  Turning.  By  Paul  N.  Hasluck,  A  I  M  E  , 
Author  of  "  Lathe- Work,"  "The  Metal  Turner's  Handybook,"  &c.  With 
upwards  of  One  Hundred  Illustrations.  Crown  8vo,  2S.  cloth.  [Just  published. 
„     "  The  volume  is  well  and  clearly  written  in  a  lucid  style,  and  all  the  instructions  are  fully  p-iven 
It  will  be  found  of  great  value  to  workmen  and  amateurs,  and  forms  a  safe  and  reliable  iruide  to 
every  branch  of  the  lathe  manipulation."— Car/o/i'if)-  and  Builder. 

"  An  excellent  manual  for  workers  at  the  lathe." — Gias^o7u  Herald. 

"We  recommend  the  book  to  young  turners  and  amateurs.  A  multitude  nf  workmen  have 
hitherto  sought  in  vain  for  a  manual  of  this  special  iniaslvy."— Mechanical  IVorld. 

Watch  Hepairing. 

THE  WATCH  JOBBER'S  HANDYBOOK.  A  Practical  Manual 
on  Cleaning,  Repairing  and  Adjusting.  Embracing  Information  on  the  Tools, 
Materials,  Appliances  and  Processes  Employed  in  Watchwork.  By  Paul  N. 
Hasluck,  A.I.M.E.,  Author  of  " Lathe-Work,"  "The  Metal  Turner's  Handy- 
Book,"  "The  Wood  Turner's  Handybook,"  &c.  With  upwards  of  One 
Hundred  Illustrations.    Crown  8vo,  2S.  cloth.  [Just  published. 

•'  Written  in  a  clear  style  exactly  suited  to  beginners  and  amateurs.  We  heartily  recommend 
t." — Practical  Engineer. 

"We  recommend  it  to  craftsmen  in  watchmaking  as  a  useful  and  well-«Titten  grammar  of  their 
art." — Scotsman. 

••  All  young  persons  connected  with  the  trade  should  acquire  and  study  this  excellent,  and  at 
Che  same  time,  inexpensive  work." — CUrken~vell  Cfiro)ticle. 

Pattern  Making. 

THE  PATTERN  MAKER'S   HANDYBOOK.     A  Practical 
Manual,  embracing  Information  on  the  Tools,  Materials  and  Appliances  en 
ployed  in  Constructing  Patterns  for  Founders.     By  Paul  N.  Hasluck, 
A.I.M.E.  With  One  Hundred  Illustrations.  Cr.  8vo,2s.  cloth.  [Just  published. 
"  Mr.  Hasluck's  '  Lathe  Work  '  and  kindred  productions  have  acquired  a  high  reputation. 

His  new  volume,  '  Pattern  Making,'  contains  invaluable  advice,  and  furnishes  the  studious  workman 

v/ith  a  very  large  amount  of  practical  information." — Lloyd's  Nncs. 

"  Especially  useful  to  the  beginner.   We  commend  it  to  all  who  are  interested  in  the  counsels 

it  so  ably  gives."— Co/A'co'  Guardian. 

"  This  handy  volume  contains  sound  information  of  considerable  value  to  students  and 

artificers." — Hardiuaj-e  Trade  Journal. 

Mechanical  Mani2nilation. 

THE  MECHANICS  WORKSHOP  HANDYBOOK.  A  Practical 
Manual  on  Mechanical  Manipulation.  Embracing  Information  on  various 
Handicraft  Processes,  with  Useful  Notes  and  Miscellaneous  Memoranda. 
By  Paul  N.  Hasluck,  A.I.M.E.  Author  of  "  Lathe-Work,"  "The  Metal 
Turner's  Handybook,"  "The  Wood  Turner's  Handybook.''  &c.  Crown  8vo, 
zs.  cloth.  [Just  ready. 
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Electrolysis  of  Gold,  Silver,  Copper,  etc. 

ELECTRO-DEPOSITION  :  A  Practical  Treatise  on  the  Electrolysis 
of  Gold,  Silver,  Copper,  Nickel,  and  other  Metals  and  Alloys.  With  descrip- 
tions of  Voltaic  Batteries,  Magnet  and  Dynamo-Electric  Machines,  Ther- 
mopiles, and  of  the  Materials  and  Processes  used  in  every  Department  of 
the  Art,  and  several  Chapters  on  ELECTRO-METALLURGY.  By  Alex- 
ander Watt,  Author  of  "  Electro-Metallurgy,"  &c.  With  numerous  Illus- 
trations.   Second  Edition,  Revised  and  Corrected.    Crown  8vo,  gs.  cloth. 

IJust  published. 

"  Evidently  written  by  a  practical  man  who  has  spent  a  long  period  of  time  in  electro-plate 
workshops.  The  information  given  respecting  the  details  of  workshop  manipulation  is  remarkably 
complete.  .  ,  .  Mr.  Watt's  book  will  prove  of  great  value  to  electro.depositors,  jewellers,  and 
various  other  workers  in  metal." — Nature. 

"Eminently  a  book  for  the  practical  worker  in  electro-deposition.  It  contains  minute  and 
practical  descriptions  of  methods,  processes  and  materials  as  actually  pursued  and  used  in  the 
workshop.    Mr.  Watts  book  recommends  itself  to  all  interested  in  its  subjects." — E7tgineer, 

Electro-3IetalUirgy. 

ELECTRO-METALLURGY :  Practically  Treated.  By  Alexander 
Watt,  F.R.S.S.A.  Eighth  Edition,  Revised,  with  Additional  Matter  and 
Illustrations,  including  the  most  recent  Processes.  i2mo,  3s.  6rf.  cloth  boards. 
"From  this  book  both  amateur  and  artisan  may  learn  everything  necessary  for  the  successful' 
prosecution  of  electroplating."— /r<7?i. 

Electroplating. 

ELECTROPLATING  :  A  Practical  Handbook.    By  J.  W.  Urqu- 
hart,  C.E.    With  numerous  Illustrations.   Crown  8vo,  ss-  cloth. 
"  The  information  given  appears  to  be  based  on  direct  personal  knowledge.   .  ,      Its  science^ 
s  sound  and  the  style  is  always  clear." — At}u)tatt7n. 

Electrotyping, 

ELECTROTYPING  :  The  Reproduction  and  Multiplication  of  Print- 
ing Surfaces  and  Works  of  Art  by  the  Electro-deposition  of  Metals.   I3yJ.  W. 
Urquhart,  C.E.    Crown  8vo,  5s.  cloth. 
"The  book  is  thoroughly  practical.   The  reader  is,  therefore,  conducted  through  the  leading 

laws  of  electricity,  then  through  the  metals  used  by  electrotypers,  the  apparatus,  and  the  depositing 

processes,  up  to  the  final  preparation  of  the  work." — j-lrt  yourriat. 

"We  can  recommend  this  treatise,  not  merely  to  amateurs,  but  to  those  actually  engaged  in  the 

trade." — Chemical  News. 

Goldsmiths'  Work. 

THE  GOLDSMITH'S  HANDBOOK.  By  George  E.  Gee, 
Jeweller,  &c.  Third  Edition,  considerably  Enlarged.  izmo,  3s.  6d.  cloth 
boards. 

"  A  good,  sound,  technical  educator,  and  will  be  generally  accepted  as  an  authority.  It  exactly 
fuliUs  the  purpose  intended." — HorologicaL  Jour7iai. 

"Will  speedily  become  a  standard  book  which  few  will  care  to  be  without." — yeiueller  and' 
Metalworker. 

Silversmiths'  Worle. 

THE  SILVERSMITH'S  HANDBOOK.  By  George  E.  Gee, 
Jeweller,  &c.  Second  Edition,  Revised,  with  numerous  Illustrations.  lamo, 
3s.  6d.  cloth  boards. 

"The  chief  merit  of  the  work  is  its  practical  character.  .  .  .  The  workers  in  the  trade  wil> 
speedjly  discover  its  merits  when  they  sit  down  to  study  it." — Entrlish  Mechanic. 

" This  work  forms  a  valuable  sequel  to  the  author's  'Goldsmith's  Handbook.'" — Silversmiths 
Trade  yoitrtial. 

*^  The  above  two  works  together,  strongly  half-bound,  price  ys. 

Textile  Manufacturers'  Tables. 

UNIVERSAL    TABLES    OF    TEXTILE  STRUCTURE. 

For  the  use  of  Manufacturers  in  every  branch  of  Textile  Trade.   By  Joseph 

Edmondson.    Oblong  folio,  strongly  bound  in  cloth,  price  ys.  6d. 

The  principle  on  tahich  the  tables  arc  founded  is  well  known,  and  much 
used  in  the  muslin  manufacture,  but  the  intricacy  of  the  calculations  hitherto 
required  (especially  where  warp  and  weft  differ  in  counts  and  in  the  closeness  of  the 
threads)  has  prevented  its  general  application.  By  these  tables  all  the  adjustments 
may  be  made  without  calculation.  Mere  references  to  the  proper  places  bring  out 
the  required  information. 

"  Immense  labour  has  been  bestowed  on  the  work  by  the  author.  The  tables  are  adapted  to 
every  mode  of  numbermg  yarns  and  setts,  and  apply  to  all  the  branches  of  textile  manufacture.'  — 
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Horology. 

A  TREATISE  ON  MODERN  HOROLOGY,  in  Theory  and  Pyar- 
JT'i"^'^,  Claudius  Saunier,  ex-Director  of  the 

w  "?'"°logy  at  Macon,  by  Julien  Tripplin,  iKr.A.S  ,  Bcsancon 

Watch  Manufacturer  and  Edward  Rigg,  M.A.,  Assayer  in  the  Roya  Mint 
With  Seventy-eight  Woodcuts  and  Twenty-two  Coloured  Coppe?  Plates 
Second  Edition.    Super-royal  8vo,  £2  2s.  cloth,  £2  los.  half-calf 

t\on"jM''^ZZ^^l^l°V''^  ^'"'^  i?  l™fc'"»e<=  at  all  10  be  compared  to  this  produc- 

tion of  M.  Saunier  s  for  clearness  and  completeness.  It  is  alike  good  as  a  iruide  for  the  sludent  ind 
^      Th'.^?,?  ^T^l'"  '=''-P<="«"':<;d  horolpgist  and  skilled  ^.oArnl^^-Hlhl%al  7ol^^^^^^ 

The  latest  the  most  complete,  and  the  most  reliable  of  those  literary  productions  to  which 
TfL't  tl' Hnnkoflf^f"-  '"M?"=d.fo,r  the  mechanical  superiority  ovcJ  tiidr  En^i"  ,  breth  e 
°f  Books,  IS  M.  Saun.ers  ■Treatise.--/;.a/f/„«a>;'«r,  Je-weller  and  SUversmilh 

literntu  fnrhS"'^™'f'''f "^^  ^=''™'^'<=  =""1  compreh4sive  con  ribut  ™7to  the 
literature  of  horological  art  and  science  ever  produced,  and  cannot  be  too  highly  commended  It 
is  a  perfect  cyclopaedia  of  watch  and  clockmaking."-7-/,^  Coventry  JValch  a«S  cS/Sr! 

WatcJimaJiing. 

THE  WA  TCHMAKER'S  HANDBOO  K.  Intended  as  a  Work- 
shop Com^nion  for  those  engaged  in  Watchmaking  and  the  Allied  Mechani- 
!^'®-,  Translated  from  the  French  of  Claudius  Saunier,  and  consider- 
ably Enlarged  by  Julien  Tripplin,  F.R.A.S.,  Vice-President  of  the  Horologi- 
cal Institute,  and  Edward  Rigg,  M.A.,  Assayer  in  the  Royal  Mint.  With 
Numerous  Woodcuts  and  Fourteen  Copper  Plates.  Second  Edition,  Revised. 
With  Appendix.    Crown  8vo,  gs.  cloth.  [Just  published. 

Each  part  is  truly  a  treatise  in  itself.  The  arrangement  is  g-ood  and  the  language  is  clear  and 
concise.    It  is  an  admirable  guide  for  the  young  watchmaker."— y-';/<rj>/cfr;«<.>- 

■■  It  is  impossible  to  speak  too  highly  of  its  excellence.  It  fulfill  everj'  requirement  in  a  hand- 
book intended  for  the  use  of  a  workman.  Should  be  found  in  every  workshop."— //'a/rt  aiui 
Clockmaker.  ^ 

"  This  book  contains  an  immense  number  of  practical  details  bearing  on  the  daily  occupation 
of  a  watchmaker,  and  it  wiU  be  found  of  great  use  to  an  army  of  workers."— /*'a/c/r;«a,{-f  r  and 
MetaLiuorkcr  (Chicago), 
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Tlie  Alkali  Trade,  Sulphuric  Acid,  etc. 

A    MANUAL   OF  THE  ALKALI  TRADE,  including  the 

Manufacture  of  Sulphuric  Acid,  Sulphate  of  Soda,  and  Bleaching  Powder. 

By  ToHN  LoMAS,  Alkali  Manufacturer,  Newcastle-upon-Tyne  and  London. 

With  232  Illustrations  and  Working  Dravpings,  and  containing  390  pages  of 

Text.    Second  Edition,  with  Additions.    Super-royal  8vo,  £1  105.  cloth. 

"  This  book  is  written  by  a  manufacturer  for  manufacturers.  The  working  details  of  the  most 
approved  forms  of  apparatus  are  given,  and  these  are  accompanied  by  no  less  than  232  wood  en- 
gravings, all  of  which  may  be  used  for  the  purposes  of  construction.  Every  step  in  the  manufac- 
ture is  very  fully  described  in  this  manual,  and  each  improvement  explained." — Ailienceum. 

"  The  author  is  not  one  of  those  clever  compilers  who,  on  short  notice,  will  'read  up  '  any  conceiv- 
able subject,  but  a  practical  man  in  the  best  sense  01  the  word.  We  find  here  not  merely  a  sound 
and  luminous  explanation  of  the  chemical  principles  of  the  trade,  but  a  notice  of  numerous  matters 
which  have  a  most  important  bearing  on  the  successful  conduct  of  alkali  works,  but  which  are 
generally  overlooked  by  even  the  most  e.\perienced  technological  authors." — Chcmuat  Rcviciv. 

Breiving. 

A  HANDBOOK  FOR  YOUNG  BREWERS.  By  Herbert 
Edwards  Wright,  B.A.    Crown  8vo,  3s.  6d.  cloth. 

"  This  little  volume,  containing  such  a  large  amount  of  good  sense  in  so  small  a  compass,  ought 
to  recommend  itself  to  every  brewery  pupil.  — Brewers'  Guardian, 

Commercial  Chemical  Analysis. 

THE  COMMERCIAL  HANDBOOK  OF  CHEMICAL  ANA- 
LYSIS ;  or,  Practical  Instructions  for  the  determination  of  the  Intrinsic  or 
Commercial  Value  of  Substances  used  in  Manufactures,  in  Trades,  and  in  the 
Arts.  By  A.  Normandy,  Editor  of  Rose's  "Treatise  on  Chemical  Analysis." 
New  Edition,  to  a  great  extent  Re-written  by  Henry  M.  Noad,  Ph.D., 
F.R.S.  With  numerous  Illustrations.  Crown  8vo,  I2s.  6d.  cloth. 
"We  strongly  recommend  this  book  to  our  readers  as  a  guide,  alike  indispensable  to  the  house- 
wife as  to  the  pnarmaceutical  practitioner." — Medical  Times. 

"Essential  to  the  analysts  appointed  under  the  neav  Act.  The  most  recent  results  are  given, 
and  the  work  is  well  edited  and  carefully  written." — Nature. 
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Dye-Wares  and  Colours. 

THE  MANUAL  OF  COLOURS  AND  DYE-WARES  :  Their 
Properties,  Applications,  Valuation,  Impurities,  and  Sophistications.  For  the 
use  of  Dyers,  Printers,  Drysalters,  Brokers,  &c.  By  J.  W.  Slater.  Second 
Edition,  Revised  and  greatly  Enlarged.    Crown  Svo,  ys.  6rf.  cloth. 

■ '  A  complete  encyclopredia  of  the  materia  Hucti^ria.  Tlie  information  given  respecting  each 
article  is  full  and  precise,  and  the  methods  of  determining  tlie  value  of  articles  such  as  these,  so 
liable  to  sophistication,  are  given  with  clearness,  and  are  practical  as  well  as  valuable." — Cheifnst 
and  Drits^gist. 

"  There  is  no  other  work  which  covers  precisely  the  same  ground.  To  students  preparing 
for  examinations  in  dyeing  and  printing  it  will  prove  exceedingly  useful." — Chemical  News, 

Pigments. 

THE  ARTIST'S  MANUAL  OF  PIGMENTS.  Showing 
their  Composition,  Conditions  of  Permanency,  Non-Permanency,  and  Adul- 
terations; Effects  in  Combination  with  Each  Other  and  with  Vehicles  ;  and 
the  most  Reliable  Tests  of  Parity.  Together  with  the  Science  and  Arts 
Department's  Examination  Questions  on  Painting.  By  H.  C.  Standage. 
Second  Edition,  Revised.  Small  crown  8vo,  2s.  6d.  cloth.  [Just  published. 
"This  work  is  indeed  inuttujn.i}t-par7'o,  and  we  can,  with  good  conscience,  recommend  it  to 

all  who  come  in  contact  with  pigments,  whether  as  makers,  dealers  or  users." — Chemical  Re-view. 
"This  manual  cannot  fail  to  be  a  very  valuable  aid  to  all  p,iinter5  who  wish  their  work  to 

endure  and  be  of  a  sound  character  ;  it  is  complete  and  comprehensive." — St>ectator. 

"  The  author  supplies  a  great  deal  of  very  valuable  information  and  memoranda  as  to  the 

chemical  qualities  and  artistic  effect  of  the  principal  pigments  used  by  painters." — Builder. 

Ganging.    Tables  and  Hides  for  Bevenue  Officers, 

Sfewer.i,  etc, 

A  POCKET  BOOK  OF  MENSURATION  A  ND  GAUGING: 

Containing  Tables,  Rules  and  Memoranda  for  Revenue  Officers,  Brewers, 

Spirit  Merchants,  tScc.    By  J.  B.  Manx  (Inland  Revenue).    Oblong  i8mo,  4s. 

leather,  with  elastic  band.  [Just  published. 

"  This  handy  and  useful  book  is  adapted  to  the  requirements  of  the  Inl.md  Revenue  Depart- 
ment, and  will  be  a  favourite  book  of  reference.  The  range  of  subjects  is  comprehensive,  .and  the 
arrangement  simple  and  clear." — Civifia?i. 

"A  most  useful  book.  It  should  be  in  the  hands  of  every  practical  brewer. "—j^rtwcj-' 
jfOnr/ial. 
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Agricidtiiral  Facts  and  Figures. 

NOTE-BOOK  OF  AGRICULTURAL  FACTS  AND  FIGURES 
FOR  FARMERS  AND  FARM  STUDENTS.  By  Primrose  McConnell, 
Fellow  of  the  Highland  and  Agricultural  Society  ;  late  Professor  of  Agricul- 
tiire,  Glasgow  Veterinary  College.  Third  Edition.  Royal  32mo,  full  roan, 
gilt  edges,  with  elastic  band,  4s. 

"  The  most  complete  and  comprehensive  Xotc-book  for  F;irniers  and  Farm  Students  that  w 
have  seen.    It  literally  teems  with  mformation,  and  we  can  cordially  recommend  it  to  all  connected 
with  agriculture."— AVrM  British  ylgi-iacltnri<.t. 

Yoxuitt  and  Burn's  Complete  Chrazier. 

THE  COMPLETE  GRAZIER,  and  FARMER'S  and  CATTLE.- 
BREEDER'S  ASSISTANT.  A  Compendium  of  Husbandry;  especially  in 
the  departments  connected  with  the  Breeding,  Rearing,  Feeding,  and  General 
Management  of  Stock;  the  Management  of  the  Dairy,  &c.  With  Directions 
for  the  Culture  and  Management  of  Grass  Land,  of  Grain  and  Root  Crops^ 
the  Arrangement  of  Farm  Offices,  the  use  of  Implements  and  Machines,  and 
on  Draining,  Irrigation,  Warping.  &c. ;  and  the  Application  and  Relative 
Value  of  Manures.  By  William  Youatt,  Esq.,  V.S.  Twelfth  Edition,  En- 
larged by  Robert  Scott  Burn,  Author  of  "  Outlines  of  Modern  Farming  " 
"  Systematic  Small  Farming,"  &c.  One  large  Svo  volume,  860  pp.,  with  2jd 
Illustrations,  £1  is.  half-bound.  ^ 
"  The  st;tndard  and  text-liook  with  the  farmer  and  grazier." — Farmers  Maf^asiue. 
"A  treatise  which  will  remain  a  stamlard  work  on  the  subject  as  long  as  British'  agriculture 
endures.'— /:'.v/j-rii  (First  Notice).  *■ 

"The  book  deals  with  all  departments  of  agriculture,  and  contains  an  immense  amount  of 
valuable  information.  It  is,  in  fact,  .an  encyclopajdia  of  agriculture  put  into  readable  form  and  it 
is  the  only  work  equally  coinpreliensivc  brought  down  to  present  date.  It  is  excellently  pruned  on 
thick  paiier.  and  strongly  bound,  and  deserves  a  place  in  the  library  of  every  agriculturist  "—Mark 
Lane  hxtress  (Second  Notice). 
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Flour  Manufacture,  Milling,  etc. 

FLOUR  MANUFACTURE :  A  Treatise  on  Milling  Science 
and  Practice.   By  Friedrich  Kick,  Imperial  Regierungsrath,  Professor  of 

S.e"''Tr  J.1^?°H "^1  ^"^l^'i^K  PolytechAic  Institute 

Prague.   Translated  from  the  Second  Enlarged  and  Revised  Edition  with 

fi^??ir^Ni-  P-PowLKS  Assoc.  Memb.  Institution  of  CivU  En- 

r  ,K    p.^f  s'^'^       P?-  ,^I""Strated  with  28  Folding  Plates,  and  1O7  Wood- 

Ti,.  J-n    ^7"='°'"=  ^^■'"■k 's.  ancl  will  remain,  the  standard  authority  on  the  science  of  niillinir 
JessM  career"  he'^tn^'l,?'^  digested  this  work  will  have  laid  the  foundation  so  to  speak  o?a  sue: 
Sonlv    In  ?his'hanri^nm^  J„1,  number  of  general  principles  which  he  can  pmceed  u. 

sound  English  whi^f  w  r?n  '"^^  accepted  text-book  of  modern  miUing  in  good, 

sound  tngiish,  which  has  little,  if  any,  trace  of  the  German  idiom."—  The  Miller. 

his  work°i? well  Tui'ledfrf  hV^';.\",  f  ""'l'"  l^Jth  on  its  theoretical  and  practical  sides  that 

'° ''5-^  text-book  of  technical  education  anywhere."— 5<r<^j-wi<2» 
Ihe  appearance  of  this  celebrated  work  in  English  is  very  opportune,  and  British  millers 
will,  we  are  sure,  not  be  slow  in  availing  themselves  of  its  pages."-^/tV°d™  Gaw«f. 

Small  Farming. 

SYSTEMATIC  SMALL  FARMING;  or,  The  Lessons  of  my 
Farm.  Being  an  Introduction  to  Modern  Farm  Practice  for  Small  Farmers 
m  the  Culture  of  Crops  ;  The  Feeding  of  Cattle  ;  The  Management  of  the 
Dairy,  Poultry  and  Pigs ;  The  Keeping  of  Farm  Work  Records ;  The  Ensilage 
bystem.  Construction  of  Silos,  and  other  Farm  Buildings ;  The  Improve- 
ment of  Neglected  Farms,  &c.  By  Robert  Scott  Burn,  Author  of  "  Out- 
lines of  Landed  Estates'  Management,"  and  "  Outlines  of  Farm  Manage- 
ment, and  Editor  of  "  The  Complete  Grazier."  With  numerous  Illustrations, 
crown  8vo,  6s.  cloth. 

"This  is  the  completest  book  of  its  class  we  have  seen,  and  one  which  every  amateur  farmer 
■will  read  with  pleasure  and  accept  as  a  guMe."— Field. 

Burn's  pages  are  severely  practical,  and  the  tone  of  the  practical  man  is  felt 
tnrougtiout.  The  book  can  only  prove  a  treasure  of  aid  and  suggestion  to  the  small  farmer  of 
intelligence  and  energy."— British  Qtcarterly  Review, 

"The  volume  contains  a  vast  amount  of  useful  inform.ition.  No  branch  of  farming  is  left 
untouched,  from  the  labour  to  be  done  to  the  results  achieved."— C/nj^-OTu  Herald. 

Modem  Farming. 

OUTLINES  OF  MODERN  FARMING.  By  R.  Scott  Burn. 
Soils,  Manures,  and  Crops— Farming  and  Farming  Economy— Cattle,  Sheep, 
and  Horses— Management  of  the  Dairy,  Pigs  and  Poultry— Utilisation  ot 
Town-Sewage,  Irrigation,  &c.  Sixth  Edition.  In  One  Vol.,  1,250  pp.,  half- 
bound,  profusely  Illustrated,  12s. 

"The  aim  of  the  author  has  been  to  make  his  work  at  once  comprehensive  and  trustworthy, 
and  in  tins  aim  he  has  succeeded  to  a  degree  which  entitles  hun  to  much  credit."- J/ot-ki«p- 
.iidverttser. 

"Eminently  calculated  to  enlighten  the  agricultural  community  on  the  varied  subjects  of 
-  which  It  treats,  and  hence  it  should  hnd  a  place  in  every  farmer's  library.  "-Ci'O'  Press. 
"  No  farmer  should  be  without  this  hoo^i."— Banbury  Guardian. 

-Agricultural  Engineering. 

FARM  ENGINEERING,  THE  COMPLETE  TEXT-BOOK  OF. 
Comprising  Draining  and  Embanking ;  Irrigation  and  Water  Supply  ;  Farm 
Roads,  Fences,  and  Gates ;  Farm  Buildings,  their  Arrangement  and  Con- 
.struction,  with  Plans  and  Estimates;  Barn  Implements  and  Machines;  Field 
Implements  and  Machines ;  Agricultural  Surveying,  Levelling,  &c.  By  Prof. 
John  Scott,  Editor  of  the  Farmers'  Gazette,  late  Professor  of  Agriculture 
-and  Rural  Economy  at  the  Royal  Agricultural  College,  Cirencester,  &c.  &c, 
In^One  Vol.,  1,150  pages,  half-bo-jnd,  with  over  600  Illustrations,  12s. 
"  "Written  with  great  care,  as  well  as  with  knowledge  and  ability.   The  author  has  done  his 

work  well ;  we  have  found  him  a  very  trustworthy  guide  wherever  we  have  tested  his  statements. 

The  volume  will  be  of  great  value  to  agricultural  students." — Mark  Laiie  Express. 

"For  a  young  agriculturist  we  know  of  no  handy  volume  so  likely  to  be  more  usefully  studied." 

— Bell's  Weekly  Messenger. 

English  Agriculture. 

THE  FIELDS  OF  GREAT  BRITAIN  :  A  Text-Book  of 
Agriculture,  adapted  to  the  Syllabus  of  the  Science  and  Art  Department. 
For  Elementary  and  Advanced  Students.  By  Hugh  Clements  (Board  of 
Trade).    i8mo,  2S.  6d.  cloth. 

' '  A  most  comprehensive  volume,  giving  a  mass  of  information." — Affriailhtral  F.conojnist. 
"It  is  a  long  time  since  we  have  seen  a  book  which  has  pleased  us  more,  or  whicll  contains 
such  a  vast  and  useful  fund  of  \iUo\\\<iis'^."— Educational  Times, 
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Farm  and  Estate  Book-keeping. 

BOOK-KEEPING  FOR  FARMERS  &■  ESTATE  OWNERS. 
A  Practical  Treatise,  presenting,  in  Three  Plans,  a  System  adapted  to  all 
Classes  of  Farms.  ByJoHNsoN  M.  Woodman,  Chartered  Accountant.  Crown 
8vo,  3S.  6d.  cloth. 

"Will  be  found  of  gfre<it  assistance  by  those  who  intend  to  commence  a  system  of  book-keep- 
ing, the  autlior's  ex£unplcs  being  clear  and  explicit,  and  liis  explanations,  while  full  and  accurate, 
being  to  a  large  extent  free  from  technicalities." — Live  SCoc/c  jfottriiaU 

Farm  Account  Book. 

WOODMAN'S  YEARLY  FARM  ACCOUNT  BOOK.  Giving 
a  Weekly  Labour  Account  and  Diary,  and  showing  the  Income  and  Expen- 
diture under  each  Department  ot  Crops,  Live  Stock,  Dairy,  &c.  &c.  With 
Valuation,  Profit  and  Loss  Account,  and  Balance  Sheet  at  the  end  of  the 
Year,  and  an  Appendix  of  Forms.  Ruled  and  Headed  for  Entering  a  Com- 
plete Record  of  the  Farming  Operations.  By  Johnson  M.  Woodman, 
Chartered  Accountant,  Author  of  "Book-keeping  for  Farmers."  Folio, 
ys.  6d.  half-bound. 

"Contains  every  requisite  form  for  keeping  farm  accounts  readily  and  accuratelj'." — ^l£ri- 
acUure, 

Early  Fruits,  Floivers  and  Vegetables. 

THE  FORCING  GARDEN ;  or,  How  to  Grow  Early  Fruits, 
Flowers,  and  Vegetables.  With  Plans,  and  Estimates  for  Building  Glass- 
houses, Pits  and  Frames.  Containing  also  Original  Plansfor  Double  Glazing, 
a  New  Method  of  Growingthe  Gooseberryunder  Glass,  &c.  &c.,  and  on  Venti- 
lation, Protecting  Vine  Borders,  &c.  With  Illustrations.  By  Samuel  Wood. 
Crown  8vo,  3s.  6rf.  cloth. 

"Mr.  Woods  book  is  an  original  and  exhaustive  answer  to  the  question  *How  to  Grow  Early 
Fruits,  Flowers  and  Vegetables  V  '  " — Land  and  Ik'aUr, 

Good  Gardening. 

A  PLAIN  GUIDE  TO  GOOD  GARDENING  ;  or.  How  to  Grow 
Vegetables,  Fruits,  and  Flowers.  With  Practical  Notes  on  Soils,  Manures, 
Seeds,  Planting,  Laying-out  of  Gardens  and  Grounds,  &c.  By  S.  Wood. 
Third  Edition,  with  considerable  Additions,  &c.,  and  numerous  Illustrations, 
Crown  8vo,  5s.  cloth. 

*'  A  very  good  book,  and  one  to  be  highly  recommended  as  a  practical  guide." — Atheu(^HVl. 
"  May  he  recommended  to  young  gardeners,  cottagers,  and  specially  to  amateurs,  for  the  plain 
and  trustworthy  information  it  gives  on  common  mattezs."— Gardeners'  Chronicle. 

Gainful  Gardening. 

MULTUM-IN-PARVO  GARDENING;  or.  How  to  make  One 
Acre  of  Land  produce  £620  a-year  by  the  Cultivation  of  Fruits  and  Vegetables  ; 
also.  How  to  Grow  Flowers  in  Three  Glass  Houses,  so  as  to  realise  £176  per 
annum  clear  Profit.  By  Samuel  Wood,  Author  of  "  Good  Gardening,"  &c. 
Fourth  and  cheaper  Edition,  Revised,  with  Additions.  Crown  8vo,  is.  sewed. 
"We  are  hound  to  recommend  it  as  not  onlj*  suited  to  the  case  of  the  amateur  and  gentleman's 
gardener,  but  to  the  market  grower." — Gardeners'  Magazine. 

Gardening  for  Ladies. 

THE  LADIES'  MULTUM-IN-PARVO  FLOWER  GARDEN, 
and  Amateurs'  Complete  Guide.    With  Illustrations.   By  Samuel  Wood, 
Crown  8vo,  3s.  6d.  cloth. 
"  Full  of  shrewd  hints  and  useful  instructions,  b.ised  on  a  lifetime  of  experience."— Sra/j;«(r;i. 

Receipts  for  Gardeners. 

GARDEN  RECEIPTS.  Edited  by  Charles  W.  Quin,  i-^mo 
IS.  6rf.  cloth  limp. 

"A  useful  and  handy  book,  containing  a  good  deal  of  valuable  information."— .-/Ww/ot";. 

Kitchen  Gardening. 

THE  KITCHEN  A  ND  MA  RKETGA  RDEN.    By  Contributors 
to  "The  Garden."   Compiled  by  C.  W.  Shaw.    lamo,  3s.  M.  cloth  boards. 
"  The  most  valuable  compendium  of  kitchen  and  market-garden  work  published."— ;^ara«-r 

Cottage  Gardening. 

COTTAGE  GARDENING  ;  or,  Floivers,  Fruits,  and  Vegetables  for 
Small  Gardens.   By  E.  Hobday.    i2mo,  is.  6d.  cloth  limp. 
"Contains  much  useful  information  at  a  small  charge."— C/aj^'ori/  Herald. 
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ESTATE  MANAGEMENT,  AUCTIONEERING,  LAW,  etc. 

Hudson's  Land  Valuer's  Focket-BooJc. 

THE  LAND  VALUER'S  BEST  ASSISTANT:  Being  Tables  ^ 
on  a  very  much  Improved  Plan,  for  Calculating  the  Value  of  Estates.  With 
labies  lor  reducmg  Scotch,  Irish,  and  Provincial  Customary  Acre'  to  Statute 
Measure,  &c.    By  R.  Hudson,  C.E.    New  Edition.    Royal  32mo,  leather, 
elastic  band,  4S.  ^     ^      '  ' 

,nri  'r^T=if„"'^"  tables  for  ascertaining  the  value  of  leases  for  any  term  of  years ; 

111,  T"? ''°''"°'''>'?'"P,'°'^°f'f°""d  of  certain  acres  in  fonns,  square,  round,  &c,  with 
^n^^f^nltw    '  1  '  i'^^f  "le  probable  wortli  of  standing  timber  to  any  amount   and  is  of: 

mcalculable  value  to  the  country  gentleman  and  professional  mmr-Farmer^  Jouriiai 

ElvarVs  Land  Improver's  Poclcet-Bool:. 

THE  LAND  IMPROVER'S  POCKET-BOOK  OF  FORMULAE, . 
TABLES  and  MEMORANDA  required  in  any  Computation  relating  to  the 
Permanent  Improvement  of  Landed  Property.  By  John  Ewart,  Land  Surveyor  ■ 
and  Agricultural  Engineer.    Second  Edition,  Revised.    Royal  szmo,  oblone, 
leather,  gilt  edges,  with  elastic  band,  4s. 
"A  compendious  and  handy  little  \o\nme."—Sj>cctalor. 

Complete  Agrictdtural  Surveyor's  Pocket-Boole. 

THE  LAND  VALUER'S  AND  LAND  IMPROVER'S  COM- 
PLETE POCKET-BOOK.  Consisting  of  the  above  Two  Works  bound  to- 
gether.  Leather,  gilt  edges,  with  strap,  ys.  6d. 

"  Hudson's  book  is  the  best  ready-reckoner  on  matters  relating  to  the  valuation  of  land  and 
crops,  and  us  combmation  with  Mr.  Ewart 's  work  greatly  enhances  tlie  value  and  usefulness  of  the 
latter-mentioned.  ...  It  is  most  useful  as  a  manual  for  reference."— A'ortA  0/ Ejigtatid  Faraur. 

Auctioneer's  Assistant. 

THE  APPRAISER,  A  UCTIONEER,  BROKER,  HOUSE  AND 
ESTATE  A  GENT  AND  VAL  UER'S  POCKET  A  SSISTA  NT  for  the  Valua- 
tion for  Purchase,  Sale,  or  Renewal  of  Leases,  Annuities  and  Reversions,  and 
of  property  generally;  with  Prices  for  Inventories,  &c.  By  John  Wheeler, 
Valuer,  &c.  Fifth  Edition,  re-written  and  greatly  extended  by  C.  Noreis, 
Surveyor,  Valuer,  &c.    Royal  32mo,  5s.  cloth. 

**  A  neat  and  concise  book  of  reference,  containing  an  admirable  and  clearly-arranged  list  of 
prices  for  inventories,  aild  a  very  practical  guide  to  determine  ihj  value  of  furnicure.ic."— iVawrfarrf. 

Contains  a  large  quantity  of  varied  and  useful  information  as  to  the  valuation  for  purchase, 
sale,  or  renewal  of  leases,  annuities  and  reversions,  and  of  property  generallj-,  with  prices  for 
inventories,  and  a  guide  to  determine  the  value  of  interior  fittings  and  other  effects." — Builder. 

Auctioneering. 

A  UCTIONEERS :  Their  Duties  and  Liabilities.  By  Robert 
Squibbs,  Auctioneer.   Demy  8vo,  los.  6d,  cloth. 

"The  position  and  duties  of  auctioneers  treated  compendiously  and  clearly." — Builder. 
"  Every  auctioneer  ought  to  possess  a  copy  of  this  excellent  work." — IroH7}isitger. 
"  Of  great  value  to  the  profession.  .   .   .  AVe  readily  welcome  this  book  from  the  fact  that  it 
treats  the  subject  in  a  manner  somewhat  new  to  the  profession!" — Estates  Gazette. 

Legal  Guide  for  Parvnltrokers. 

'the  PAWNBROKERS',  FACTORS'  AND  MERCHANTS' 
GUIDE  TO  THE  LAW  OF  LOANS  AND  PLEDGES.  With  the 
Statutes  and  a  Digest  of  Cases  on  Rights  and  Liabilities,  Civil  and  Criminal, 
as  to  Loans  and  Pledges  of  Goods,  Debentures,  Mercantile  and  other  Se- 
curities. By  H.  C.  FoLKARD,  Esq.,  Barrister-at-Law,  Author  of  "  The  Law 
of  Slander  and  Libel,"  &c.  With  Additions  and  Corrections  to  1876.  Fcap, 
8vo,  3s.  Cid.  cloth. 

"  This  work  contains  simply  everything  that  requires  to  be  known  concerning  the  departmeut 
of  the  law  of  which  it  treats.  We  can  salely  commend  the  book  as  unique  and  very  nearly  perfect. 
—/ron. 

"  The  task  undertaken  by  Mr.  Folkard  has  been  very  satisfactorilv  performed.  .  .  .  Such  ex 
planations  as  are  needful  have  been  supplied  with  great  clearness  ana  with  due  regard  to  brevity. 
City  Press. 


ESTATE  MANAGEMENT,  AUCTIONEERING,  LAW,  etc.  39 


Mow  to  Invest. 

HINTS  FOR  INVESTORS :  Being  an  Explanation  of  the  Mode 
of  Transacting  Business  on  the  Stock  Exchange.  To  which  are  added  Com- 
ments on  the  Fluctuations  and  Table  of  Quarterly  Average  prices  of  Consols 
since  1759.  Also  a  Copy  ot  the  London  Daily  Stock  and  Share  List.  By 
Walter  M.  Playford,  Sworn  Broker.  Crown  8vo,  2S.  cloth. 
"An  invaluable  guide  to  investors  and  speculators." — BuUionist 

Htletropolitun  Jtating  A2)i)eals. 

REPORTS  OF  APPEALS  HEARD  BEFORE  THE  COURT 
OF  GENERAL  ASSESSMENT  SESSIONS,  from  the  Year  i87r  to  1885 
By  Edward  Ryde  and  Arthur  Lyon  Ryde.  Fourth  Edition,  brought  down 
to  the  Present  Date,  with  an  Introduction  to  the  Valuation  (IMetropolis)  Act, 
1869,  and  an  Appendix  by  Walter  C.  Ryde,  oi  the  Inner  Temple,  Barrister- 
at-Law.    8vo,  i6s.  cloth. 

"  A  useful  work,  occupj'ing  a  place  mid-waj'  between  a  handbook  for  a  lawyer  and  a  ^ulde  to 
the  surveyor.  It  is  compiled  by  a  gentleman  eminent  in  liis  profession  as  a  land  agent,  w  liose  spe- 
cialty, it  is  acknowledged,  lies  in  tile  direction  of  assessing  property  for  rating  purposes."— 
yl£-cftts'  Record. 

Souse  Frox>erty. 

HA  NDBOOK  OF  HO  USE  PROPERTY.  A  Popular  and  Practical 
Guide  to  the  Purchase,  Mortgage,  Tenancy,  and  Compulsory  Sale  of  Houses  and 
Z-rtHrf,  including  the  Law  of  Dilapidations  and  Fixtures;  with  Examples  of 
all  kinds  of  Valuations,  Useful  Information  on  Buildings,  and  Suggestive 
Elucidations  of  Fine  Art.  By  E.  L.  Tarbuck,  Architect  and  Surveyor. 
Fourth  Edition,  i2mo,  ss.  cloth.  [J"sl  published. 

The  ad\-ice  is  thoroughly  practical."— Za?;/  yonyjial. 
"This  is  a  well-written  and  thoughtful  work.  We  conunend  the  work  to  the  careful  study  of  all 

interested  in  questions  affecting  houses  and  land."— /.a^af  Aifents  Record^Fhit  Notice). 

"Carefully  brought  up  to  date,  and  nmch  improved  by  the  addition  of  a  division  on  fine  art. 

— Land  Agents'  Record  i^ccowA  Notice) 

Inwood's  Estate  Tables. 

TABLES  FOR  THE  PURCHASING  OF  ESTATES ,  FreeJwld, 
Copyhold,  or  Leasehold;  Annuities,  Advowsons,  etc.,  s.nd  for  the  Renewing  of 
Leases  held  under  Cathedral  Churches,  Colleges,  or  other  Corporate  bodies, 
for  Terms  ot  Years  certain,  and  for  Lives  ;  also  lor  Valuing  Reversionary 
Estates,  Deferred  Annuities,  Next  Presentations,  &c. ;  together  with  Smart's 
Five  Tables  of  Compound  Interest,  and  an  Extension  of  the  same  to  Lower 
and  Intermediate  Rates.  By  W.  Inwood.  22nd  Edition,  with  considerable 
Additions,  and  new  and  valuable  Tables  of  Logarithms  for  the  more  Difficult 
Computations  of  the  Interest  of  Money,  Discount,  Annuities,  &c. ,  by  M.  Fedor 
Thoman,  of  the  Societe  Credit  Mobilier  of  Paris.  r2rao,  8s.  cloth. 
"Those  interested  in  tlie  purchase  and  sale  of  estates,  and  in  the  adjustment  of  compensation 

cases,  as  well  as  in  transactions  in  annuities,  life  insurances,  &c.,  will  find  the  present  edition  of 

etitinent  service." — hitgineering. 

■'•  Inwood's  Tables  '  stiU  maintain  a  most  enviable  reputation.  The  new  issue  has  been  enriched 
by  large  additional  contributions  by  M.  Fedor  Theman,  whose  carefully  arranged  Tables  cannot 
fail  to  be  of  the  utmost  utlhty.  —;Wi;«;(^  yoi(r;;a/. 

Afjriculttiral  and  Tenant-ItiffJit  Vahiation. 

THE  AGRICULTURAL  AND  TENANT-RIGHT-VALUER'S 
ASSISTANT.  A  Practical  Handbook  on  Measuring  and  Estimating  the 
Contents  Weights  and  Values  of  Agricultural  Produce  and  Timber  the 
Values  of  Estates  and  Agricultural  Labour,  Forms  of  Tenant-Right-Valua- 
tions  Scales  of  Compensation  under  the  Agricultural  Holdings  Act,  188:; 
&c.  &c  By  Tom  Bright,  Agricultural  Surveyor,  Author  of  "  The  Live 
Stock  of  North  Devon,"  &c.    Crown  8vo,  3s.  6d.  cloth.  [Just  publishea 

"FuU  of  tables  and  examples  in  connection  with  the  vahialion  of  tenant-right,  estates  labour' 

contents,  and  weights  of  timter,  .and  farm  produce  of  ail  kinds.    The  bookls  well  calc dated  u\ 

iissist  the  valuer  in  the  discharge  of  his  dMy.^'-yl,:ru:,ll,<rat  Gazelle.  caicuiatea  to 

An  eminently  pr.actic.-il  handbook,  full  of  practical  tables  and  data  of  undoubted  interest  and 

value  to  surveyors  and  auctioneers  in  pre|iariiig  valuations  ol  all  Farmer. 

"Shows  at  a  glance  the  value  of  land,  crops,  and  the  cost  of  seeding,  harvesling  &c  &c  It 

Mn-cUrl^  ^  handbook,  for  w  liich  we  anticipate  a  very  large  s^k.^-Readin^- 
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A  Complete  Epitome  of  the  Laws  of  this  Country. 

EVERY  MAN'S  OWN  LAWYER:  A  Handy-book  of  the 
Principles  of  Law  and  Equity.  By  A  Barrister.  Twenty-fifth  Edition. 
Reconstructed,  Thoroughly  Revised,  and  much  Enlarged.  Brought  down  to 
the  end  of  last  Session,  and  including  careful  Digests  of— Coroners  Act,  1887; 
Probation  of  First  Offenders  Act,  18H7;  Margarine  Act,  1887;  Agricultural 
Holdings  {England)  Act,  1883  ;  Cottage  Gardens  (Compensation  for  Crops)  Act, 
1887;  Bankruptcy  Act,  1883;  Allotments  Act,  1887;  Merchandise  Trade  Marks 
Act,  1887;  Truck  Amendment  Act,  1887;  Water  Companies  [Regulation  of 
Powers)  Act,  1887;  Registration  of  Deeds  of  Arrangements  Act,  1887.  Crown 
8vo,  684  pp.,  price  6s.  8rf.  (saved  at  every  consultation !),  strongly  bound  in 
cloth.  [Just  published. 

V"  THE  BOOK  WILL  BE  FOUND  TO  COMPRISE  (AMONGST 
OTHER  MATTER)— 

The  Rights  and  Wrongs  of  Indtviduals— Mercantile  and  Commercial  Law 
—Partnerships,  Contracts  and  Agreements  —  Guarantees,  Principals  and 
Agents— Criminal  Law— Parish  Law— County  Court  Law— Game  and  Fishery 
Laws— Poor  Men's  Lawsuits— Laws  of  Bankruptcy— Wagers— Cheques,  Bills 
AND  Notes— Copyright— Elections  and  Registration— Insurance— Libel  and 
Slander— marriage  and  Divorce— Merchant  Shipping— Mortgages  — Settle, 
ments— Stock  Exchange  Practice— Trade  Marks  and  Patents— Trespass— Nui- 
sances—Transfer  of  Land— Wills,  &c.  &c.  Also  Law  for  Landlord  and  Tenant 
—Master  and  Servant— Heirs— Devisees  and  Legatees— Husband  and  Wife— 
E.xecutors  and  Trustees— guardian  and  Ward— Married  Women  and  Infants 
—Lender,  Borrower  and  Sureties— Debtor  and  creditor— purchaser  and 
Vendor— Companies— Friendly  Societies— Clergymen— churchwardens— Medi- 
cal Practitioners— Bankers— Farmers— Contractors— Stock  Brokers— Sports- 
JIEN— Gamekeepers— Farriers-Horse  dealers— Auctioneers— house  Agents- 
innkeepers— Bakers— Millers— Pawnbrokers— Surveyors-Railways  and  Car- 
riers—Constables— Seamen— Soldiers,  &c.  &c. 

3^"  The  following  subjects  may  be  mentioned  as  some  of  those  which  have  re- 
ceived special  attention  during  the  present  revision  .-—Marriage  of  British  Subjects 
Abroad  ;  Police  Constables  ;  Pawnbrokers ;  Intoxicating  Liquors  Licensing ; 
Doniestic  Servants ;  Landlord  and  Tenant ;  Vendors  and  Purchasers ;  Parlia- 
mentary Elections;  Municipal  Elections  ;  Local  Elections;  Corrupt  Practices  at 
all  Elections  ;  Public  Health  and  Local  Government  and  Nuisances  ,  Highways  ; 
Churchwardens  ;  Vestry  Meetings  ;  Rates. 

It  is  believed  that  the  extensions  and  amplificat'ons  of  the  present  edition, 
while  intended  to  meet  the  requirements  of  the  oroinary  Englishman,  will  also 
have  the  effect  of  rendering  the  book  useful  to  the  legal  practitioner  in  the 
country. 

One  result  of  the  reconstruction  and  revision,  with  the  extensive  additions 
thereby  necessitated,  has  been  the  enlargement  of  the  book  by  nearly  a  hundred  and 
fifty  pages,  wtiile  the  price  remains  as  before. 

***  Opinions  of  the  Press. 
"It  is  a  complete  code  of  English  Law,  written  in  plain  language,  which  all  can  understand. 
Should  be  in  the  hands  of  every  business  man,  and  all  who  wish  to  aboUsh  lawyers  bills.  '  | 

A  usefuTand  concise  epitome  of  the  law,  compiled  with  considerable  care."- iaw  Magazine. 

"  A  concise,  cheap  and  complete  epitome  of  the  English  law.  So  plainly  written  that  he  who 
runs  may  read,  and  he  who  re.ids  may  understand."--/^4'-a^o.  _  ,.        ^  , 

"  A  dictionary  of  legal  facts  well  put  tog-ether.    1  he  book  is  a  very  useful  one.  -Spectator. 

"  A  work  which  has  long  been  wanted,  whidi  is  thoroughly  well  done,  and  which  we  most 
cordially  recommend.  'Sunday  Times. 

Private  Bill  Legislation  and  Frovisional  Orders. 

HANDBOOK  FOR  THE  USE  OF  SOLICITORS  AND  EN- 
GINEERS Engaged  in  Promoting  Private  Acts  of  Parliament  and  Provi- 
sional Orders,  for  the  Authorization  of  Railways,  Tramways,  Works  for  the 
Supply  of  Gas  and  Water,  and  other  undertakings  of  a  like  character.  By 
L  Livingston  Macassey,  of  the  Middle  Temple,  Barnster-at-Law  and 
Member  of  the  Institution  of  Civil  Engineers;  Author  of  "  Hints  on  Water 
Supply."    Demy  8vo,  950  pp.,  price  25s.  cloth.  [just  published. 

"The  volume  is  a  desider.itum  on  a  subject  which  c.-in  be  only  acquired  by  pr.ictical  cxpen 
ence  ,-md  the  order  of  procedure  in  Private  Bill  Legislation  and  Provisional  Orders  is  followed. 
The  autlior^^^^^^^  and  notes  will  be  found  of  great  value  to  engineers  and  others  profession- 

.allv  engaged  in  this  class  of  practice."— £/<!7rfi"i'Ara'J.         .  .  r<;„.i  1,1™  f„,- 

any  ."ilff^Bc  e.M)criencc  as  an  engineer  and  barrister  has  eminently  qu.ihfied  him  for 

the  task  and  Sed  hi.n  to  apiiroach  the  suTiject  alike  fron,  an  ongineenng  .and  leg.il  point  01 
view  Thrvolun.e  will  be  found  a  great  heln  both  to  engineers  and  lawyers  engaged  m  promoting 
Ptivate  Acts  of  Parliament  and  Provisional  6rders.'  -I.omi  Gozcruwct  Chyotnck. 
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LONDON,  1862. 
THE  PRIZE  MEDAL 

Was  awarded  to  the  Publishers  of 

"  WEALE'S  SERIES." 


A  NEW  LIST  OF 

WEALE'S  SERIES 

RUDIMENTARY  SCIENTIFIC, EDUCATIONAL, 
AND  CLASSICAL. 

Co?nprising  nearly  Three  Hundred  and  Fifty  distinct  works  in  almost  every 
iepartment  of  Science,  Art,  and  Education,  recommended  to  the  notice  of  Eng-ineers, 
Architects,  Builders.  Artisans,  and  Students  generally,  as  well  as  to  those  interested 
n  ll  'orkmen's  Libraries,  Literary  and  Scientijic  Institutions,  Colleges,  Schools, 
Science  Classes,  ^c.,  <S-c. 

tS*  "  WEALE'S  SERIES  includes  Text-Books  on  almost  every  branch  of 
Science  and  Industry,  comprising  such  subjects  as  Agriculture,  Architecture 
ind  Building,  Civil  Engineering,  Fine  Arts,  Mechanics  and  Mechanical 
Engineering,  Physical  and  Chemical  Science,  and  many  miscellaneous 
treatises.  The  whole  are  constantly  undergoing  revision,  and  new  editions, 
brought  up  to  the  latest  discoveries  in  scientific  research,  are  constantly 
issued.  The  prices  at  which  they  are  sold  are  as  low  as  their  excellence  is 
issured." — American  Literary  Gazette. 

"  Amongst  the  literature  of  technical  education,  Weale's  Series  has  ever 
enjoyed  a  high  reputation,  and  the  additions  being  made  by  Messrs.  Crosby 
LOCKWOOD  &  Co.  render  the  series  even  more  complete,  and  bring  the  infor- 
mation upon  the  several  subjects  down  to  the  present  time." — Mining 
Journal. 

"  It  is  not  too  much  to  say  that  no  books  have  ever  proved  more  popular 
with,  or  more  useful  to,  young  engineers  and  others  than  the  excellent 
treatises  comprised  in  Weale's  Series." — Engineer. 

"The  excellence  of  Weale's  Series  is  now  so  well  appreciated,  that  it 
would  be  wasting  our  space  to  enlarge  upon  their  general  usefulness  and 
value." — Builder. 

"  WEALE'S  SERIES  has  become  a  standard  as  well  as  an  unrivalled 
collection  of  treatises  in  all  branches  of  art  and  science."— Pw&itc  Opinion. 


PHILADELPHIA,  1876. 
THE   PRIZE  MEDAL 

Was  awarded  to  the  Publishers  for 

Books :  Rudimentary,  Scientific, 
"WEALE'S  SERIES,"  ETC. 


CROSBY   LOCKWOOD  &  SON, 

7,  stationers'  hall  court,  LUDGATE  hill,  LONDON,  K.C 
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weale's  rudimentarv  series, 


WEALE'S  KUDIMENTARY  SCIENTIFIC  SEEIES. 


»»»  The  volumes  of  this  Series  are  freely  Illustrated  with 
Woodcuts,  or  otherwise,  where  requisite.  Throughout  the  fol- 
lowing List  it  must  be  understood  that  the  books  are  bound  ir 
limp  cloth,  unless  otherwise  stated;  but  the  volumes  markea: 
with  a  %  may  also  be  had  strongly  bound  in  cloth  boards  for  6d. 
extra. 

N.B.—In  ordering  from  this  List  it  is  recommended,  as  a 
means  of  facilitating  business  and  obviating  error,  to  quote  tht 
numbers  affixed  to  the  volumes,  as  well  as  the  titles  and  prices. 


CIVIL  ENGINEERING,  SURVEYING,  ETC. 

No.  ' 

31.  WELLS  AND  WELL-SINKING.   By  John  Geo.  Swindell,. 

A.R.I. B.A.,  and  G.  R.  Burnell,  C.E.    Revised  Edition.   With  a  New> 
Appendix  on  the  Qualities  of  Water.    Illustrated.  2s. 
35.  THE  BLASTING  AND   QUARRYING  OF  STONE,  for 

Building  and  other  Purposes.  With  Remarks  on  the  Blowing  up  of  Bridges. 
By  Gen.  Sir  John  BuRGOYNE,  Bart.,  K.C.B.    Illustrated,    is.  6d. 

43.  TUBULAR,  AND  OTHER  IRON  GIRDER  BRIDGES,^zx- 

ticularly  describing  the  Britannia  and  Conway  Tubular  Bridges.  By  G. 
Drysdalb  Dempsby,  C.E.    Fourth  Edition.  2S. 

44.  FOUNDATIONS  AND  CONCRETE  WORKS,  with  Practical, 

Remarks}  on  Footings,  Sand,  Concrete,  Beton,  Pile-driving,  Caissons,  and  ; 
Cofferdams,  &c.   By  E.  Dobson.    Fifth  Edition,    is.  6d. 

60.  LAND  AND  ENGINEERING  SURVEYING.  By  T.  Baker, 
C.E.    Fourteenth  Edition,  revised  by  Professor  J.  R.  Young.  2s.t 
8o».  EMBANKING  LANDS  FROM  THE  SEA.    With  examples - 
and  Particulars  of  actual  Embankments,  &c.   By  J.  Wiggins,  F.G.S.  2s. 

81.  WATER  WORKS,  for  the  Supply  of  Cities  and  Towns.  With 

a  Description  of  the  Principal  Geological  Formations  of  England  as  in- 
fluencing Supplies  of  Water ;  and  Details  of  Engines  and  Pumping  Machinei^  > 
for  raising  Water.   By  Samuel  Hughes,  F.G.S.,  C.E.   New  EcUtion.  4s.t 

u8.  CIVIL  ENGINEERING  IN  NORTH  AMERICA,  a  Sketch 
of.    By  David  Stevenson,  F.R.S.E.,  &c.   Plates  and  Diagrams.  3s. 

167.  IRON  BRIDGES,  GIRDERS,  ROOFS,  AND  OTHER] 
WORKS. .  By  Francis  Campin,  C.E.  2s.  6d.t 

197.  ROADS  AND  STREETS  (THE  CONSTRUCTION  OF).. 
By  Henry  Law,  C.E.,  revised  and  enlarged  by  D.  K.  Clark,  C.E.,  including  : 
pavements  of  Stone,  Wood,  Asphalte,  &c.    4s.  6d.t 

203.  SANITAR  Y  WORK  IN  THE  SMALLER  TO  WNS  AND  IN ' 
VILLAGES.    By  C.  Slagg,  A.M.I.C.E.    Revised  Edition.  3s.t 

312.  GAS-WORKS,  THEIR  CONSTRUCTION  AND  ARRANGE^ 
MENT;  and  the  Manufacture  and  Distribution  of  Coal  Gas.    Originally  ■ 
written  by  Samuel  Hughes,  C.E.    Re-written  and  enlarged  by  Willlah 
Richards,  C.E.    Seventh  Edition,  with  important  additions.   5s.  6d.t 

213.  PIONEER  ENGINEERING.  A  Treatise  on  the  Engineering 
Operations  connected  with  the  Settlement  of  Waste  Lands  in  New  Coun- 
tries.   By  Edward  Dobson,  Assoc.  Inst.  C.E.   4s.  6d.* 

216.  MATERIALS  AND  CONSTRUCTION;  A  Theoretical  and 
Practical  Treatise  on  the  Strains,  Designing,  and  Erection  of  Works  of  Con- 
struction. By  Francis  Campin,  C.E.   Second  Edition,  revised,  js.^ 

ii9.  CIVIL  ENGINEERING.  By  Henry  Law,  M.Inst.  C.E. 
Including  Hydraulic  Engineering  by  Geo.  R.  Burnell,  M.Inst.  C.E, 
Seventh  Edition,  revised,  with  large  additions  by  D,  .Kinnbar  Clark, 
M.Inst.  C.E.    6s.  6d.,  Cloth  boards,  7s.  6d. 

The  t  indicates  that  these  vols,  may  be  had  strongly  bound  at  fid.  extra. 


LONDON  :  CROSBY  LOCKWOOD  AND  SON, 


weale's  rudimentary  series. 


3 


MECHANICAL  ENGINEERING,  ETC. 

33.  CRANES,  the  Construction  of,  and  other  Machinery  for  Raising 

Heavy  Bodies.   B)'  Joseph  Glynn,  F.R.S.    Illustrated,    is.  6d. 

34.  THE  STEAM  ENGINE.  By  Dr.  Lardner.  Illustrated,  is.  6d. 
59.  STEAM  BOILERS:  their  Construction  and  Management.  By 

R.  Armstrong,  C.E.    Illustrated,    is.  6d. 
82.  THE  POWER  OF  WATER,  as  ajjplied  to  drive  Flour  Mills, 

and  to  give  motion  to  Turbines,  &c.    By  Joseph  Glynn,  F.R.S.  2S.J 
98.  PRACTICAL  MECHANISM,  the  Elements  of;  and  Machine 
Tools.   By  T.  Baker,  C.E.  With  Additions  by  J.  Nasmvth,  C.E.  2s.  6d.t 
139.  THE  STEAM  ENGINE,  a  Treatise  on  the  Mathematical  Theory 

of,  with  Rules  and  E.xamples  for  Practical  Men.  By  T.  Baker,  C.E.   is.  6d. 

164.  MODERN  WORKSHOP  PRACTICE,  as  applied  to  Steam 

Engines,  Bridges,  Cranes,  Ship-building,  &c.  By  J.  G.  Winton.  Fourth 
Edition,  much  enlarged  and  carefully  revised.    3s.  6d.t    \_J ust  pttblished. 

165.  IRON  AND  HEAT,  exhibiting  the  Principles  concerned  in  the 

Construction  of  Iron  Beams,  Pillars,  and  Girders.   By  J.  Armour.   2s.  (>&..% 

166.  POWER  IN  MOTION:  Horse-Power,  Toothed- Wheel  Gearing, 

Long  and  Short  Driving  Bands,  and  Angular  Forces.  By  J.  Armour,  2i'4 

171.  THE     WORKMAN'S    MANUAL     OF  ENGINEERmG 

DRAWING.   ByJ.MAXTON.  6th  Edn.  With  7  Plates  and  350  Cuts.  35.  od.t 
190.  STEAM    AND    THE    STEAM  ENGINE,  Stationary  and 
Portable.    Being  an  Extension  of  the  Elementary  Treatise  on  the  Steam 
Engine  of  Mr.  John  Sewell.    By  D.  K.  Clark,  M.I. C.E.   3s.  6d.t 
200.  FUEL,  its  Combustion  and  Economy.     By  C.  W.  Williams, 

AVith  Recent  Practice  in  the  Combustion  and  Economy  of  Fuel— Coal,  Coke, 
Wood,  Peat,  Petroleum,  &c.— by  D.  K.  Clark,  M.I. C.E.    3s.  6d.t 

202.  LOCOMOTIVE  ENGINES.    By  G.  D.  Dempsey,  C.E. ;  with 

large  additions  by  D.  Kinnear  Clark,  M.I. C.E.  33.+ 

211.  THE  BOILERMAKER'S  ASSISTANT  in  Drawing,  Teni- 
plating,  and  Calculating  Boiler  and  Tank  Work.  By  John  Courtney, 
Practical  Boiler  Maker.  Edited  by  D.  K.  Clark,  C.E.   100  Illustrations.  2S. 

217.  SEWING  MACHINERY :  Its  Construction,  History,  &c.,  with 
full  Technical  Directions  for  Adjusting,  &c.  By  J.  W.  Urquhart,  C.E.  2S.} 

223.  MECHANICAL  ENGINEERING.  Comprising  Metallurgy, 
Moulding,  Casting,  Forging,  Tools,  AVorkshop  Machinery,  Manufacture  of 
the  Steam  Engine,  &c.   By  Francis  Cajipin,  C.E.  Second  Edition.  2s.  6d.t 

236.  DETAILS  OF  MACHINERY.     Comprising  Instructions  foi 

the  Execution  of  various  AVorks  in  Iron.    By  Francis  Campin,  C.E.    33. i 

237.  THE  SMITHY  AND  FORGE;  including  the  Earner's  Art  and 

Coach  Smithing.    By  AV.  J.  E.  Crane.    Illustrated.    2s.  6A.X 

238.  THE  SHEET-METAL  WORKER'S  GUIDE;  a  Practical  Hand- 

book for  Tinsmiths,  Coppersmiths,  Zincworkers,  &c.  With  94  Diagrams  and 
AVorking  Patterns.    By  W.  J.  E.  Crane.    Second  Edition,  revised,    is  5d 

251.  STEAM  AND  MACHINERY  MANAGEMENT :  with  Hints 

on  Construction  and  Selection.    By  M.  Powis  Bale,  M.I.M  E.    2S.  6d  t 

254.  THE   BOILERMAKER'S   READY-RECKONER.     By  J. 

Courtney.     Edited  by  D.  K.  Clark,  C.E.    4s.,  limp;  5s.,  half-bound. 

255.  LOCOMOTIVE  ENGINE-DRIVING.   A  Practical  Manual  for 

Engineers  in  charge  of  Locomotive  Engines.  By  Michael  Reynolds,  M.S.E. 
Eighth  Edition.    3s.  6d.,  limp  ;  4s.  6d.  cloth  boards. 

256.  STATIONARY  ENGINE-DRIVING.   A  Practical  Manual  for 

Ent;mcers  in  charge  of  Stationary  Engines.  By  Michael  Reynolds,  M.S.E. 
Ihird  Edition.    3s.  Cd.  limp;  4s.  6d.  cloth  boards. 

260.  IRON  BRIDGES  OF  MODERATE  SPAN:  their  Construc- 
tion and  Erection.   By  fl'^MiLTON  AV.  Pendred,  C.E.  -23. 

^^•■iT"  'I he  t  indicaies  that  ihe.se  vols,  may  be  had  strongly  bound  at  6d.  extra. 
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MINING,   METALLURGY,  ETC. 

4.  MINERALOGY,  Rudiments  of;  a  concise  View  of  the  General 

Properties  of  Minerals.  By  A.  Ramsay,  F.G.S.,  F.R.G.S.,  &c.  Third 
Kdition,  revised  and  enlarged.    Illustrated.    3s.  6d.t 

117.  SUBTERRANEOUS  SUR  VEYING,  with  and  without  Uie  Mag-- 

netic  Needle.    By  T.  Fenwick  and  T.  Baker,  C.E.    Illustrated.   2s.  6d.  t 
133.  METALLURGY  OF  COPPER  ;  an  Introduction  to  the  Methods - 

ofSeekinpf,    Mining,  and  Assaying  Copper.    By  R.  H.  Lamborn.    2s.  6d.t 

135.  ELECTRO-METALLURGY ;  Practically  Treated.  By  Alex-- 
ANDER  AVatt,  F.R.S.S.A.  Kighth  Edition,  revised,  with  additional  Matter r 
and  Illustrations,  including  the  most  recent  Processes.   3s. t 

172.  MINING  TOOLS,  Manual  of.  For  the  Use  of  Mine  Managers,, 
Agents,  Students,  &c.  By  William  Morgans.  2s.  6d.t 
172*.  MINING  TOOLS,  ATLAS  of  Engravings  to  Illustrate  the  above,, 
containing  235  Illustrations,  drawn  to  Scale.  4to.  4s.  6d. ;  cloth  boards,  6s.. 
176.  METALLURGY  OF  IRON.  Containing  History  of  Iron  Manu-- 
facture,  Methods  of  Assay,  and  Analyses  of  Iron  Ores,  Processes  of  Manu- • 
facture  of  Iron  and  Steel,  &c.  By  H.  Bauerman,  F.G.S.  Fifth  EditioD,i. 
revised  and  enlarged.    5s. t 

180.  COAL  AND  COAL  MINING.    By  Warington  W.  Smyth,, 

M.A.,  F.R.S.    Sixth  Edition,  revised.    3s.  6d.t 

195.  THE   MINERAL    SURVEYOR   AND  VALUER'S  COM- 

PLETE  GUIDE.    Comprising  a  Treatise  on  Improved  Mining  Surveying,- 
and  the  Valuation  of  Mining  Properties,  with  new  Traverse  Tables.    By  W. 
Lin'Tern,  Mining  Engineer.   Second  Edition,  with  an  Appendix  on  Jlagnetic 
and  Angular  Surveying.    AVith  Four  Plates.    3s.  6d.t       \^iist published. 

214.  SLATE  AND  SLATE  ^£7-47?^? F/7V^6^,  Scientific,  Practical,  and: 

Commercial.    By  D.  C.  Davies,  F.G.S.,  Mining  Engineer,  8tc.  3s.t 

264.  A  FIRST  BOOK  OF  MINING  AND  QUARRYING,  with  the; 

Sciences  connected  therewith,  for  Primary  Schools  and  Self-Instruction.  By> 
J.  H.  Collins,  F.G.S.    Second  Edition,  with  additions,    is.  6d. 

[y^oi'  published. 


ARCHITECTURE,  BUILDING,  ETC. 

16.  ARCHITECTURE— ORDERS— The  Orders  and  their  .Esthetic: 

Principles.    By  W.  H.  Leeds.    Illustrated,    is.  6d. 

17.  ARCHITECTURE— STYLES— The  History  and  DescripHon  of  I 

the  Styles  of  Architecture  of  Various  Countries,  from  the  Earliest  to  thee 
Present  Period.    By  T.  Talbot  Bury,  F.R.I. B. A.,  &c.    Illustrated.  2s. 
%*  Orders  and  Styles  of  Architecture,  in  One  Vol.,  6d. 

18.  ARCHITECTURE— DESIGN— The  Principles  of  Design  im 

Architecture,  as  deducible  from  Nature  and  exemplified  in  the  AVorks  of  thor 
Greek  and  Gothic  Architects.  ByE.  L.  Garbett,  Architect.  Illustrated.  2s.6d. 
*»*  The  three  precedine  Works,  in  One  handsome  Vol.,  half  bound,  entitled^ 
"  Modern  Architecture,"  price  (>s, 

22.  THE  ART  OF  BUILDING,  Rudiments  of.    General  Principles* 

of  Construction,  Materials  used  in  Building,  Strength  and  Use  of  Materials, 
AVorking  Drawings,  Specifications,  and  Estimates.    By  E.  Dobson,  as.t 

2S.  MASONRY  AND  STONECUTTING :  Rudimentarj'  Treatise 

on  the  Principles  of  Masonic  Projection  and  their  application  to  Con- • 

struction.  By  Edward  Dobson,  M.R.T.B.A.,  &c.   2s.  M.t 
42.  COTTAGE  BUILDING.     By  C.   Bruce  Allen,  Architect. 

Tenth  Edition,  revised  and  enlarged.  AVith  a  Chapter  on  Economic  Cottagei  . 

for  Allotments,  by  Edward  E.  Allen,  C.E.  2s. 
45.  LIMES,  CEMENTS,  MORTARS,  CONCRETES,  MASTICS, 

PLASTERING,  &c.  By  G.  R.  Burnell,  C.E.  Thirteenth  Edition,   is.  6d. 

The  %  indicates  that  these  vols,  may  be  had  sirotigly  bound  at  6d.  extra. 
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A  rchitecture,  Building,  etc.,  continued. 
37.  WARMING  AND  VENTILATION.    An  Exposition  of  the 

General  Principles  as  applied  to  Domestic  and  Public  Buildings,  Mines, 
Lighthouses,  Ships,  &c.    By  C.  Tomlinson,  F.R.S.,  &c.    Illustrated.  3s. 

III.  ARCHES,  PIERS,  BUTTRESSES,  &'c.:  Experimental  Essays 
on  the  Principles  of  Construction.    By  W.  Bland.    Illustrated,    is.  6d. 

116.  THE  ACOUSTICS    OF   PUBLIC   BUILDINGS;    or,  The 

Principles  of  tlie  Science  of  Sound  applied  to  the  purposes  of  the!Architect  and 
Builder.   By  T.  Roger  Smith,  M.R.I. B.A.,  Architect.   Illustrated,   is.  6d. 

127.  ARCHITECTURAL  MODELLING  IN  PAPER,  the  Art  of. 

By  T.  A.  Richardson,  Architect.    Illustrated,    is.  6d. 

128.  VITRUVIUS—THE    ARCHITECTURE     OF  MARCUS 

VITRUVIUS  POLLO.  In  Ten  Books.  Translated  from  the  Latin  by 
Joseph  Gwilt,  F.S.A.,  F.R.A.S.   With  23  Plates.  5s. 

130.  GRECIAN  ARCHITECTURE,  An  Inquiry  into  the  Principles 

of  Beauty  in  ;  with  an  Historical  View  of  the  Rise  and  Progress  of  the  Art  in 
Greece.    By  the  Earl  of  Aberdeen,  is. 
The  t-wo  f  receding  Works  in  One  ha^tdsome  Vol.,  half  bound,  entitled  "Ancient 
Architecture,"  price  6s. 
132.  THE  ERECTION  OF  DWELLING-HOUSES.  Illustrated  by 

a  Perspectiv'e  View,  Plans,  Elevations,  and  Sections  of  a  pair  of  Semi- 
detached Villas,  with  the  Specification,  Quantities,  and  Estimates,  &c.  By 
S.H.Brooks.  New  Edition,  with  Plates.  2s.  6d,  t 
156.  QUANTITIES  MEASUREMENTS  in  Bricklayers',  Masons', 
Plasterers',  Plumbers',  Painters',  Paperhangers',  Gilders',  Smiths',  Carpenters' 
and  Joiners'  Work.    By  A.  C.  Beaton,  Surveyor.    New  Edition,     is.  6d. 

175.  LOCKWOOD  &^  CO:S  BUILDER'S  AND  CONTRACTOR'S 

PRICE  BOOK,  containing  the  latest  Prices  of  all  kinds  of  Builders'  Materials 
and  Labour,  and  of  all  Trades  connected  with  Building,  &c.,  &c.  Edited 
by  F.;T.  W.Miller,  Architect.  Published  annually.  3s.  6d. ;  half  bound  4s 

182.  CARPENTRY  AND  JOINERY— Elementary  Prin- 
ciples OF  Carpentry.     ChieBy  composed  from  the  Standard  Work  of 
Thomas  Tredgold,  C.E.   With  a  TREATISE  ON  JOINERY  by  E 
Wyndham  Tarn.  M.A.    Fourth  Edition,  Revised.    3s.  6d.t 

;82«.  CARPENTRY  AND  JOINERY.     ATLAS  of  35  Plates  to 

accompany  the  above.  With  Descriptive  Letterpress,    ato.  6s. 
185.  THE  COMPLETE  MEASURER;  the  Measurement  of  Boards, 
Glass.  &c.;  Unequal-sided,  Square-sided,  Octagonal-sided,  Round  Timber 
and  Stone,  and  Standing  Timber,  8tc.     By  Richard  Horton.  Fifth 
Edition.    4s. ;  strongly  bound  in  leather,  ss. 

187.  HINTS  TO  YOUNG  ARCHITECTS.    By  G.  Wightwick. 

New  Edition.    By  G.  H.  Guillaume.    Illustrated.    3s.  6d  t 

188.  HOUSE  PAINTING,  GRAINING,  MARBLING,  AND  SIGN 

WRITING:  withaCourse  of  Elementary  Drawing  for  House- Painters  Sien- 
^-f^l'T^'-f-"-'  ^  wv>F^"f'="°'i  ^'^f"'  l^eceipts.  By  Ellis  A.  Dav'idson. 
I'lfth  Edition.  With  Coloured  Plates.    5s.  cloth  limp  ;  6s.  cloth  boards 

189.  THE  RUDIMENTS   OF  PRACTICAL  BRICKLAYING 

PnfnL^^f  p"'--  P■■i';^'P'?^;  Arch  Drawing,  Cutting,  and  Setting: 

Pomtmg;  Paving,  liling.  Materials;  Slating  and  Plastering:  Practicaf 
Geometry,  Mensuration,  &c.    By  Adam  Hammond.    Sixth  Edition,    is  6d 

191.  PL  UMBING.    A  Text-Book  to  the  Practice  of  the  Art  or  Craft  of 

the  Plumber.  With  Ch.apters  upon  House  Drainage.  Fourth  Edition. 
With  330  Illustrations.    By  W.  P.  Buchan.    3s.  6d.t 

192.  THE  TIMBER  IMPORTER'S,  TIMBER  MERCHANTS 

and  BUILDER'S -STANDARD  GUIDE.    By  R.  E.  Grandv  ' 
A  BOOK  ON  BWLDING,  Civil  an/ Eccle^::^:^i,  including 
Church  Ri^TORATiON.    With  the  Theory  of  Domes  and  tlie  Great  Pyramid 
J<^c.  By^S2rjM)\iUNDBi!CKinT,  Bart.,  LL.D^^^X.'.,  F.R.A.S.   4s.  6d.t 
The  t  indicates  thai  these  vols,  may  be  had  strongly  bound  at  6d.  extra. 

7,  STATIONERS'  HALL  COURT,  LUDGATE  HILL,  E.G. 


tob. 


6 


weale's  rudimentary  series. 


Architecture,  Building,  etc.,  continued. 

226.  THE  JOINTS  MADE  AND  USED  BY  BUILDERS  in  th( 

Construction  of  various  kinds  of  Engincerinfj  and  Architectural  Works.  IV 
WvviLLj.CiiRiSTy.Architect.  With  upwards  of  160  Enijravings  on  Wood.  35 

228.  THE  CONSTRUCTION  OF  ROOFS  OF  WOOD  AND  IROA 
By  1£.  Wyndham  Tarn,  M.A.,  Architect.  Second  Edition,  revised,   is.  Od 

229.  ELEMENTARY  DECORATION :  as  applied  to  the  Interioi 

and  Exterior  Decoration  of  Dwelling- Houses,  &c.     ByJ.  W.  Facey.  2s. 

257.  PRACTICAL  HOUSE  DECORATION.    A  Guide  to  the  Ar 

of  Ornamental  Painting.    By  James  W.  Facey.    2s.  6d. 
T/ie  hvo  precedinf^  ]Vo!-/;s,  in  One  handsome  Vol.,  half -bound,  entitled"  Housi 
Decoration,  Elementary  and  Practical,"  /»-ice  $s. 

230.  HANDRAILING.   Showing  New  and  Simple  Methods  for  finding 

the  Pitch  of  the  I'lank.  Drawing  the  Moulds,  Bevelling,  Jointing-up,  anc 
Squaring  the  AVreath.   By  George  Collings.   Plates  and  Diagrams.  is.6d 

247.  BUILDING  ESTATES  :  a  Rudimentaiy  Treatise  on  the  Develop- 

ment, Sale,  Purchase,  and  General  Management  of  Building  Land.  Bj 
Fowler  Maitland,  Surveyor.    Second  Edition,  revised.  2s. 

248.  PORTLAND  CEMENT  FOR  USERS.    By  Henry  Faija, 

Assoc.  M.  Inst.  C.E.    Second  Edition,  corrected.    Illustrated.  2S. 

252.  BRICKWORK :   a  Practical  Treatise,  embodying  the  General 

and  Higher  Principles  of  Bricklaying,  Cutting  and  Setting,  &c.  By  F. 
M'^alker.    Second  Edition,  Revised  and  Enlarged,    is.  6d. 

23.  THE  PRACTICAL  BRICK  AND  TILE  BOOK.  Comprising  ; 
i8g.     Brick  and  Tile  Making,  by  E.  Dobson,  A.I.C.E.;  Practical  Bricklay-- 
252.     ING,  b}' A.  Hammond  ;  Brickwork,  by  F.  Walker.   550  pp.  with  270  Illus- ■ 
trations.    6s.    Strongly  half-bound. 

253.  THE    TIMBER  MERCHANT'S,   SAW-MILLER'S,  ANL-) 

IMPORTER'S  FREIGHT-BOOK  AND  ASSISTANT.  By  Wm.  Rich-- 
ardson.  With  a  Chapter  on  Speeds  of  Saw-Mill  Machiner>',  &c.  Byv 
M.  Powis  Bale,  A.M.Inst. C.E.  35.* 

258.  CIRCULAR   WORK  IN  CARPENTRY  AND  JOINERY.: 

A  Practical  Treatise  on  Circular  Work  of  Single  and  Double  Curvature.. 
]'y  George  Collings,  Author  of  "  A  Treatise  on  Handrailing."     2S.  6d. 

259.  GAS  FITTING:  A  i'lactical  Handbook  Heating  of  every)- 
Description  of  Gas  Laying  and  Fitting.  By  John  Black.  With  122  lUus-- 
trations.    2s.  6d.t 

261.  SHORING  AND  ITS  APPLICATION :  A  Handbook  for  the? 
Use  of  Students.   By  George  H.  Blagrovk.    is.  6d.      \_Jvsi  published. 

265.  THE  ART  OF  PRACTICAL  BRICK  CUTTING  ANIP 
SETTING.  By  Adam  Hammond,  Author  of  "Practical  Bricklaying."' 
With  90  Engravings,    is.  6d.  [J"-^^  Published. 

SHIPBUILDING,  NAVIGATION,  MARINE 

ENGINEERING,  ETC. 

SI.  NA  VAL  ARCHITECTURE.  An  Exposition  of  the  Elementary- 
Principles  of  the  Science,  and  their  Practical  Application  to  Naval  Construe-^ 
tion.    Ey  J.  Peake.    Fifth  Edition,  with  Plates  and  Diagrams.    3s.  6d.t 

53*.  SHIPS  FOR  OCEAN      RIVER  SERVICE,  Elementar)'  and^ 

Practical  Principles  of  the  Construction  of.   By  H.  A.  Sommerfeldt.  is.  6d. 
53**.  AN  ATLAS  OF  ENGRA  VINGS  to  Illustrate  the  above.  Twelve; 
large  folding  plates.    Royal  4to,  cloth.    7s.  6d. 

54.  MASTING,  MAST-MAKING,  AND  RIGGING  OF  SHIPSf. 
Also  Tables  of  Spars,  Rigging,  Blocks ;  Chain,  Wire,  and  Hemp  Ropes,=. 
&c.,  relative  to  every  class  of  vessels.    By  Robert  Kipping,  N.A.  2s. 
54*.  IRON  SHIP-BUILDING.  With  Practical  Examples  and  Details. 

By  John  Grantham,  C.E.   sth  Edition.  4s.  

The  X  indicates  that  these  vols,  may  be  had  strongly  bound  at  6d.  extra. 
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Shipbuilding,  Navigation,  Marine  Engineering,  etc.,  co7it. 
55.  THE  SAILOR'S  SEA  BOOK:  a   Rudimentaiy  Treatise  on 

Navigation.  By  James  Greenwood,  B.A.  With  numerous  Woodcuts  and 
Coloured  Plates.    New  and  enlarged  edition.    )5y  AV.  H.  Kosser.    2s.  6d.t 

So.  MARINE  ENGINES  AND  STEAM  VESSELS.   By  Robert 

Murray,  C.E.  Eighth  Edition,  thoroughly  Revised,  with  Additions  by  the 
Author  and  by  George  Carlisle,  C.li.,  Senior  Surveyor  to  the  Board  of 
Trade,  Liverpool.    4s.  6d.  limp  ;  5s.  cloth  boards. 

ZZbis.  THE  FORMS  OF  SHIPS  AND  BOATS.     By  W.  Bland. 

Seventh  Edition,  Revised,  with  numerous  Illustrations  and  Models,  is.  6d. 

99.  NAVIGATION  AND  NAUTICAL  ASTRONOMY,  in  Tlieory 
and  Practice.  By  Prof.  J.  R.  Young.   New  Edition.    2s.  6d. 
iq6.  SHIPS' ANCHORS,  aTrea.tise  on.  By  G.  Cotsell,  N.A.    is.  6d. 
149.  SAILS  AND  SAIL-MALTING.  "With  Draughting,  and  the  Centre 
of  Effort  of  the  Sails ;  Weights  and  Sizes  of  Ropes  ;  Masting,  Rigging, 
and  Sails  of  Steam  Vessels,  &c.  i2thEdition.  By  R.  Kipping.  N. A.,  2s.  6d.t 
155.  ENGINEER'S  GUIDE  TO  THE  ROYAL  &^  MERCANTILE 
NAVIES.    By  a  Practical  Engineer.    Revised  by  D.  F.  M'Carthy.  3s. 
55  PRACTICAL  NAVIGATION.     Consisting   of  The  Sailor's 
&     Sea-Book.    By  James  Greenwood  and  W.  H.  Rosser.    Together  with 
the  requisite  Mathematical  and  Nautical  Tables  for  the  Working  of  the 
Problems.    By  H.  Law,  C.E.,  and  Prof.  J.  R.  Young.    7s.  Half-bound. 


AGRICULTURE,  GARDENING,  ETC. 

6i*.  A  COMPLETE  READY  RECKONER  FOR  THE  ADMEA- 
SUREMENT  of  land,  &c.  By  A.  Arman.  Third  Edition,  revised 
and  extended  by  C.  Norris,  Surveyor,  Valuer,  &c.  2S. 

131.  MILLER'S,  CORN  MERCHANT'S,  AND  FARMER'S 
READY  RECKONER.  Second  Edition,  with  a  Price  List  of  Modern 
Flour-Mill  Machinery,  by  W.  S.  Hutton,  C.E.  2s. 

140.  SOILS,  MANURES,  AND  CROPS.    (Vol.  r.  Outlines  of 

Modern  Farming.)   By  R.  Scott  Burn.  Woodcuts.  2s. 

141.  FARMING       FARMING  ECONOMY,  Notes,  Historical  and 

Practical,  on.  (Vol.  2. Outlines  of  Modern  Farming.)  By  R.  Scott  Burn.  .•?». 

142.  STOCK;   CATTLE,   SHEEP,   AND   HORSES.     (Vol.  3. 

Outlines  of  Modern  Farming.)   By  R.  Scott  Burn.  Woodcuts.   2s.  6d, 

145.  DAIRY,  PIGS,  AND  POULTRY,  Management  of  the.  By 

R.  Scott  Burn.   (Vol.  4.  Outlines  of  Modern  Farming.)  2s. 

146.  UTILIZATION    OF    SEWAGE,     IRRIGATION,  AND 

RECLAMATION  OF  WASTE  LAND.  (Vol.  5.  Outlines  of  Modern 
Farming.)   By  R.  Scott  Burn.   Woodcuts.    2s.  6d. 
Nos.  140-1-2-5-6,  in  One  Vol.,  handsomely  half-bound,  ettlHled  "  Outlines  of 
Modern  Farming."   By  Robert  Scott  Burn.   Piice  i2s. 

177.  FRUIT  TREES,  The  Scientific  and  Profitable  Culture  of.  From 

the  French  of  Du  Breuil.  Revised  by  Geo.  Glenny.  187  Woodcuts.  3s.  6d.t 

19S.  SHEEP;  THE  HISTORY,  S2RUCTURE,  ECONOMY,  AND 
DISEASES  OF.  By  W.  C.  Spooner,  M.R.V.C,  &c.  Fourth  Edition, 
enlarged,  including  Specimens  of  New  and  Improved  Breeds.  3s.  6d.t 

201.  KITCHEN  GARDENING  MADE  EASY.  By  George  F. 

Glennv.    Illustrated,    is.  6d.t 

207.  OUTLINES  OF  FARM  MANAGEMENT,  and  the  Organi- 

zaiion  of  Farm  Labour.   By  R.  Scott  Burn.    2s.  6d.t 

208.  OUTLINES  OF  LANDED  ESTATES  MANAGEMENT. 
By  R.  Scott  Burn.  2s.  Cd.J; 

*,•  Xos.  207       208  in  One  Vol.,  handsomely  half  bound,  eniilled  "Outlines  of 
Landed  Estates  and  Farm  Management."    By  R.  .Scott  Burn.   Price  6s. 

The  X  indicates  thai  these  vols,  may  be  had  strongly  bound  at  dd.  extra. 
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Agriculture,  Gardening,  etc.,  continued. 

209.  THE  TREE  PLANTER  AND  PLANT  PROPAGATOR 

A  Practical  Manual  on  the  Propagation  of  Forest  Trees,  Fruit  Treei' 
Flowering  Shrubs,  Flowering  Plants,  &c.    By  Samuel  Woon.   2s  t  ' 

210.  THE  TREE  PRUNER.  A  Practical  Manual  on  the  Pruning  of 

Trees,  including  also  their  Training  and  Renovation  ;  also  the  Prunin? 
ot  hhrubs.  Climbers,  and  Flowering  Plants.    By  Samuel  Wood.  2s.t 
•,•  Nos.zot)  <5v  210  in  One  Vol.,  handsomely  half-bound,  eniiiled  "The  Trek 
Planter,  Propagator,  and  Pruner."   By  Samuel  Wood.   Price  51. 

218.  THE  HA  Y  AND  STRA  W  MEASURER  :  Being  New  Tables 
for  the  Use  of  Auctioneers,  Valuers,  Fanners,  Hay  and  Straw  Dealers  &c 
By  John  Steele.  Fourth  Edition.  2s.  ' 

222.  SUBURBAN  FARMING.  The  Laying-out  and  Cultivation  of 
Farms,  adapted  to  the  Produce  of  Milk,  Butter,  and  Cheese,  Eggs  Poultry 
and  Pigs.    By  Prof.  John  Donaldson  and  R.  Scott  Burn.   3s.  6d.t 

231.  THE  ART  OF  GRAFTING  AND  BUDDING.    By  Charles 

Baltet.    With  Illustrations.    2S.  6d.t 

232.  COTTAGE  GARDENING;  or,  Flowers,  Fruits,  and  Vegetables 

for  Small  Gardens.    By  E.  Hobday,   is.  6d. 

233.  GARDEN  RECEIPTS.  Edited  by  Charles  W.  Q,uiN.  is.6d. 

234.  THE  KITCHEN  AND  MARKET  GARDEN.  CompUed 

by  C.  W.  Shaw,  Editor  of  "  Gardening  Illustrated."   3s. t 

23»  DRAINING  AND  EMBANKING.  A  Practical  Treatise,  em- 
bodying the  most  recent  experience  in  the  Application  of  Improved  Methods. 
By  John  Scott,  late  Professor  of  Agriculture  and  Rural  Economy  at  the 
Royal  Agricultural  College,  Cirencester.    With  68  Illustrations,    is.  6d. 

240.  IRRIGATION  AND  WATER  SUPPLY.  A  Treatise  on  Water 

Meadows,  Sewage  Irrigation,  Warping,  &c. ;  on  the  Construction  of  Wells, 
Ponds,  and  Reservoirs;  and  on  Raising  Water  by  Machinery  for  Agricul- 
tural and  Domestic  Purposes.    By  Prof.  John  Scott.    AVith34lIlus.  is.  6d. 

241.  FARM  ROADS,   FENCES,  AND    GATES.     A  Practical 

Treatise  on  the  Roads,  Tramways,  and  Waterways  of  the  Farm ;  the 
Principles  of  Enclosures ;  and  the  different  kinds  of  Fences,  Gates,  and 
Stiles.    By  Professor  John  Scott.   With  75  Illustrations,   is.  6d. 

242.  FARM  BUILDINGS.    A  Practical  Treatise  on  the  Buildings 

necessary  for  various  kinds  of  Farms,  their  Arrangement  and  Construction, 
inclnding  Plans  and  Estimates.  By  Prof.  John  Scott.  With  105  Illus.  2s. 

243.  BARN  IMPLEMENTS  AND   MACHINES.     A  Practical 

Treatise  on  the  Application  of  Power  to  the  Operations  of  Agriculture ;  and 
on  various  Machines  used  in  the  Threshing-bam,  in  the  Stock-yard,  and  in  the 
Dairy,  &c.  By  Prof.  J.  Scott.  With  123  Illustrations.  2s. 

244.  FIELD  IMPLEMENTS  AND  MACHINES.     A  Practical 

Treatise  on  the  Varieties  now  in  use,  with  Principles  and  Details  of  Con- 
struction, their  Points  of  Excellence,  and  Management.  By  Professor  John 
ScOTT.    With  138  Illustrations.  2S. 

245.  AGRICULTURAL  SURVEYING.     A  Practical  Treatise  on 

Land  Surveying,  Levelling,  and  Setting-out;  and  on  Measuring  and  Esti- 
mating Quantities,  Weights,  and  Values  of  Materials,  Produce,  Stock,  8cc. 
By  Prof.  John  Scott.    With  62  Illustrations,    is.  6d. 
Nos.  239  to  245  in  One  Vol.,  handsomely  half-bound,  entitled  "Thb  Complkti 
Text-Book  of  Farm  Engineering."   By  Professor  John  Scott.   Price  12s. 

250.  MEAT  PRODUCTION.  A  Manual  for  Producers,  Distributors, 
&c.   By  John  Ewart.   2s.  6d.t 

The  t  indicates  that  these  vols,  may  be  had  strongly  bound  at  6d.  extra. 
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MATHEMATICS,  ARITHMETIC,  ETC. 

32.  MATHEMATICAL  INSTRUMENTS,  a  Treatise  oa;  Their 

Construction,  Adjustment,  Testing,  and  Use  concisely  Explained.  By  J.  F. 
Heather,  M.A.  Fourteenth  Edition,  revised,  with  additions,  by  A.  T. 
Walmisley,  M.I.C.E.,  Fellow  of  the  Surveyors'  Institution.  Original  Edi- 
tion, in  I  vol.,  Illustrated.  2s.t  \.Jtisi published. 
%*  In  ordering  the  above,  be  careful  to  say,  "  Original  Edition  "  (No.  32),  to  distin- 
guish it  from  the  Enlarged  Edition  in  3  vols.  (Nos.  168-9-70.) 

^6.  DESCRIPTIVE  GEOMETRY,  an  Elementary  Treatise  on; 

with  a  Theory  of  Shadows  and  of  Perspective,  extracted  from  the  French  of 
G.  MoNGE.  To  which  is  added,  a  description  of  the  Principles  and  Practice 
of  Isoraetrical  Projection.    By  J.  F.  Heather,  M.A.    With  14  Plates.  2S. 

178.  PRACTICAL  PLANE   GEOMETRY :  giving  the  Simplest 

Modes  of  Constructing  Figures  contained  in  one  Plane  and  Geometrical  Con- 
struction of  the  Ground.  I3y  J.  F.  Heather,  M.A.  With  215  Woodcuts.  2s. 

83.  COMMERCIAL  BOOK-KEEPING.  With  Commercial  Phrases 

and  Forms  in  English,  French,  Italian,  and  German.  By  James  Haddon, 
M.A.,  Arithmetical  Master  of  King's  College  School,  London,    is.  6d. 

84.  ARITHMETIC,  a  Rudimentary  Treatise  on :  with  full  Explana- 

tions of  its  Theoretical  Principles,  and  numerous  Examples  for  Practice.  By 
Professor  J.  R.  Young.   Eleventh  Edition,    is.  6d. 
84*.  A  Key  to  the  above,  containing  Solutions  in  full  to  the  Exercises,  together 
with  Comments,  Explanations,  and  Improved  Processes,  for  the  Use  of 
Teachers  and  Unassisted  Learners.    By  J.  R.  Young,    is.  6d. 

85.  EQUATIONAL  ARITHMETIC,  applied  to  Questions  of  Interest, 

Annuities,  Life  Assurance,  and  General  Commerce  ;  with  various  Tables  by 
which  all  Calculations  may  be  greatly  facilitated.   By  W.  Hipsley.  2S. 

86.  ALGEBRA,  the  Elements  of.     By  James  Haddon,  M.A. 

With  Appendix,  containing  miscellaneous  Investigations,  and  a  Collection 
of  Problems  in  various  parts  of  Algebra.  2s. 
86*.  A  Key  and  Companion  to  the  above  Book,  forming  an  extensive  repository  of 
Solved  Examples  and  Problems  in  Illustration  of  the  various  Expedients 
necessary  in  Algebraical  Operations.    By  J.  R.  Young,    is.  6d. 

88.  EUCLID,  The  Elements  of  :  with  many  additional  Propositions 

89.  and  Explanatory  Notes :  to  which  is  prefixed,  an  Introductory  Essay  on 
Logic.    By  Henry  Law,  C.E.    2s.  od.t 

•«*  Sold  also  separately,  viz.  : — 

88.  Euclid,  The  First  Three  Books.    By  Henry  Law,  C.E.    is.  6d. 

89.  Euclid,  Books  4,  5,  6,  11,  12.   By  Henry  Law,  C.E.    is.  6d. 

90.  ANALYTICAL    GEOMETRY  AND    CONIC  SECTIONS, 

By  James  Hann.   A  New  Edition,  by  Professor  J.  R.  Young.  2s.t 

91.  PLANE    TRIGONOMETRY,  the  Elements  of.    By  James 

Hann,  formerly  Mathematical  Master  of  King's  College,  London,    is.  6d. 

92.  SPHERICAL  TRIGONOMETRY,  the  Elements  of.    By  James 

Hann.    Revised  by  Charles  H.  Dowling,  C.E.  is. 
*,*  Or  with  "  The  Elements  of  Plane  Trigonometry,"  in  One  Volume,  2S.  6d. 

93.  MENSURATION  AND  MEASURING.  With  the  Mensuration 

and  Levelling  of  Land  for  the  Purposes  of  Modern  Engineering.  By  T. 
Baker,  C.E.    New  Edition  by  E.  Nugent,  C.E.    Illustrated,    is.  6d. 

101.  DIFFERENTIAL  CALCULUS,  Elements  of  the.    By  W.  S.  B. 

WooLHOusE,  F.R.A.S.,  &c.    IS.  6d. 

102.  INTEGRAL  CALCULUS,  Rudimentary  Treatise  on  the.  By 

Homersham  Cox,  B.A.    Illustrated,  is. 

136.  ARITHMETIC,  Rudimentary,  for  the  Use  of  Schools  and  Self- 

Instruction.    By  James  Haddon,  M.A.   Revised  by  A.  Arman.    is.  6d. 

137.  A  Key  to  Haddon's  Rudimentary  Arithmetic.    By  A.  Arman.   is.  6d. 

The  i  indicates  that  these  vols,  may  be  had  strongly  bound  at  td.  extra. 
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Mathematics,  Arithmetic,  etc.,  continued. 

168.  DRAWING  AND  MEASURING  INSTRUMENTS.  Includ- 

ing— I.  Instnim(!nts  employed  in  Geometrical  and  Mechanical  Drawing, 
and  in  t!ie  Construction,  Copying,  and  Measurement  of  Maps  and  Plans. 
II.  Instruments  used  for  the  purposes  of  Accurate  Measurement,  and  for 
A ritlimetical  Computations.    Hy  J.  F.  Heathhr,  M.A.   Illustrated.  is6d 

169.  OPTICAL  INSTRUMENTS.    Including  (more  especiaUy)  Tele- 

scopes, Microscopes,  and  Apparatus  for  producing  copies  of  Maps  and  Plans 
by  Photography.    By  J.  F.  Heather,  M.A.    Illustrated,    is.  Od. 

170.  SURVEYING   AND  ASTRONOMICAL  INSTRUMENTS. 

Including — I.  Instruments  Used  for  Determining  the  Geometrical  Features 
of  a  portion  of  Ground.  II.  Instruments  Employed  in  Astronomical  Observa- 
tions.   By  J.  F.  Heather,  M.A.   Illustrated,    is.  6d. 
'»*  The  above  three  -volumes  form  an  enlargement  of  the  Author's  original  work, 
"  Maihemnticnl  Iiistriiinenis."    [See  No.  32  in  the  Series.) 

ibi-iMATHEMATICAL  INSTRUMENTS.    By' J.  F.  Heather, 

i6t).  ?  M.A.  Enlarged  Edition,  for  the  most  part  entirely  re-written.  The  3  Parts  as 
170.  J  a'love,  in  One  thick  Volume.  With  numerous  Illustrations.  4s.  6d.t 

158.  THE  SLIDE  RULE,  AND  HOW  TO  USE  IT;  containing 

full,  easy,  and  simple  Instructions  to  perform  all  Business  Calculations  with 
unexampled  rapidity  and  accuracy.  By  Charles  Hoare,  C.E.  Fifth 
Edition.  With  a  Slide  Rule  in  tuck  of  cover.  2s.  6d.t 
190,  THEORY  OF  COMPOUND  INTEREST  AND  ANNUI- 
TIES; with  Tables  of  Logarithms  for  the  more  Difficult  Computations  of 
Interest,  Discount,  Annuities,  &c.    By  FSdor  Thoman.   4s. t 

199.  THE  COMPENDIOUS  CALCULATOR  ;  or.  Easy  and  Concise 

Methods  of  Performing  the  various  Arithmetical  Operations  required  in 
Commercial  and  Business  Transactions  ;  together  with  Useful  Tables.  By 
D.  O'Gorman.  Twenty-sixth  Edition,  carefully  revised  by  C.  Norris.  3s., 
cloth  limp  ;  3s.  6d.,  strongly  half-bound  in  leather. 
204.  MATHEMATICAL  r.^.ffZ^.',',  lor  Trigonometrical,  Astronomical, 
and  Nautical  Calculations  ;  to  which  is  prefixed  a  Treatise  on  Logarithms. 
By  Henry  Law,  C.E.  Together  with  a  Series  of  Tables  for  Navigation 
and  Nautical  Astronomv.  By  Prof.  J.  R.  Young.  New  Edition.  4s. 
204*.  LOGARITHMS.  With  Mathematical  Tables  for  Trigonometrical, 
Astronomical,  and  Nautical  Calculations.  By  Henry  Law,  M.Inst.C.E.  New 
and  Revised  Edition.  ( Forming  part  of  the  above  Work).  3s. 

221.  MEASURES,  WEIGHTS,  AND  MONEYS  OF  ALL  NA- 
TIONS, and  an  Analysis  of  the  Christian,  Hebrew,  and  Mahometan 
Calendars.   By  W.  S.  B.  Woolhoush,  F.R.A.S.,  F.S.S.  Sixth  Edition.  2s.J 

227,  MATHEMATICS  AS  APPLIED  TO  THE  CONSTRUC- 
TIVE ARTS.  Illustrating  the  various  processes  of  Mathematical  Investi- 
gation, by  n  eans  of  Arithmetical  and  Simple  Algebraical  Equations  and 
Practical  Examples.    By  Francis  Campin,  C.E.   Second  Edition.  3s.t 


PHYSICAL  SCIENCE,   NATURAL  PHILO- 
SOPHY, ETC. 

1.  CHEMISTRY.    By  Professor  George  Fownes,  F.R.S.  With 

an  Appendix  on  the  Application  of  Chemistry  to  Agriculture,  is. 

2.  NATURAL  PHILOSOPHY,  Introduction  to  the  Study  of.  By 

C.  TOMLINSON.     Woodcuts.     IS.  6d. 

6.  MECHANICS,  Rudimentary  Treatise  on.    By  Charles  Tom- 

LINSON.    Illustrated,    is.  6d. 

7.  ELECTRICITY ;  showing  the  General  Principles  of  Electrical 

Science,  and  the  purposes  to  which  it  has  been  applied.    By  Sir  W.  Snow 
Harris,  F.R.S.,  &c.     With  Additions  by  R.  Sabinh,  C.E.,  F.S.A.    is.  6d. 
7».  GALVANISM.    By  Sir  W.  Snow  Harris.    New  Edition  by 
Robert  Sabine,  C.E.,  F.S.A.    is.  6d. 

8.  MAGNETISM ;  being  a  concise  Exposition  of  the  General  Prin- 

ciples of  Magnetical  Science.    By  Sir  W.  Snow  Harris.   New  Edition, 

 revised  by  H.  M.  NoAD,  Ph.D.   With  165  Woodcuts.   3s.  6d.t  

The  X  indicntes  that  these  vols,  may  be  had  strongly  bound  at  6d.  extra. 
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Physical  Science,  Tsfatural  Philosophy,  etc.,  continued. 

11.  THE  ELECTRIC  TELEGRAPH ;  its  History  and  Progress; 

with  Descriptions  of  some  of  the  Apparatus.  By  R.  Sabine,  C.E.,  F.S.A.  js. 

12.  PNEUMATICS,  including  Acoustics  and  the  Plienomena  of  Wind 

Currents,  for  the  Use  of  Beginners  By  Charles  Tomi.inson,  F.R.S. 
Fourth  Edition,  enlarged.    Illustrated,    is.  6d.  YJust  published. 

72.  MANUAL  OF  THE  MOLLUSC  A  ;  a  Treatise  on  Recent  and 

Fossil  Shells.  By  Dr.  S.  P.  Woodward,  A.L.S.  Fourth  Edition.  With 
Appendix  by  Ralph  Tate,  A.L.S.,  F.G.S.  AVith  numerous  Plates  and  300 
Woodcuts.     6s.  6d.    Cloth  boards,  7s.  6d. 

96.  ASTRONOMY.    By  tire  late  Rev.  Robert  Main,  M.A.  Third 

Edition,  by  William  Tmynnk  Lyn.v,  B.A.,  F.R.A.S.  2S. 

97.  STATICS  AND  DYNAMICS,  the  Principles  and  Practice  of; 

embracing  also  a  clear  development  of  Hydrostatics,  Hydrodj'namics,  and 
Central  Forces.    By  T.  Baker,  C.E.    Fourth  Edition,    is.  6d. 

ijS.  TELEGRAPH,  Handbook  of  the;   a  Guide  to  Candidates  for 

Employment  in  the  Telegraph  Service.    By  R.  Bond.    3s. t 
!73.  PHYSICAL  GEOLOGY,  partly  based  on  INIaj or- General  Port- 
lock's  "Rudiments  of  Geology."  By  Ralph  Tate,  A.L.S. ,  &c.  Woodcuts.  2S. 
174.  HISTORICAL    GEOLOGY,   partly   based   on  Major-General 
Portlock's  "Rudiments."  By  Ralph  Tate,  A.L.S.,  &c.  Woodcuts,  as.  6d. 
173  RUDIMENTARY  TREATISE  ON  GEOLOGY,  Physical  and 
St       Historical.    Partly  based  on  Major-General  Portlock's  "  Rudiments  of 
174-     Geology."  By  Ralph  Tate,  A.L.S. ,  F.G.S. ,  &c.    In  One  Volume.  4s.  6d.t 
I  S3  ANIMAL  PHYSICS,  Handbook  of.    By  Dr.  Lardner,  D.C.L., 

il       formerly  Professor  of  Natural  Philosophy  and  Astronomy  in  University 
184.     College,  Lond.  With  520  Illustrations.   In  One  Vol.   7s.  6d.,  cloth  boards. 
*#*  Sold  also  in  Two  Paris,  as  follows  : — 

183.  Animal  Physics.    By  Dr.  Lardner.    Part  I.,  Chapters  I.— VII.  4s. 

184.  Animal  Physics.    By  Dr.  Lardner.    Part  II.,  Chapters  VIII.—XVIII.  3s. 


FINE  ARTS. 

:o.  PERSPECTIVE  FOR  BEGINNERS.     Adapted   to  Young 

Students  and  Amateurs  in  Architecture,  Painting,  &c.  By  George  Pyne.  2s  . 

40  GLASS  STAINING,  AND  THE  ART  OF  PAINTING  ON 
GLASS.  From  the  German  of  Dr.  Gbsskrt  and  Emanuel  Otto  From- 
berg.   With  an  Appendix  on  The  Art  of  Enamllling.    2s.  6d. 

69.  MUSIC,   A  Rudimentary   and  Practical  Treatise  on.  With 

numerous  Examples.   By  Charles  Child  Spencer.    2s.  6d. 
71.  PIANOFORTE,  The  Art  of  Playing  the.    With  numerous  Exer- 
cises &  Lessons  from  the  Best  Masters.  By  Charles  Child  Spencer.  is.6d. 
09-71.  MUSIC      THE  PIANOFORTE.   In  one  vol.  Half  bound,  5s. 
181.  PAINTING  POPULARLY  EXPLAINED,  including  Fresco, 

Oil,  Mosaic,  Water  Colour,  Water-Glass,  Tempera,  Encaustic,  Miniature, 
Pamting  on  Ivon',  Vellum,  Pottcrj-,  Enamel,  Glass,  &c.  With  Historical 
Sketches  of  the  Progress  of  the  Art  by  Thomas  John  Gullick,  assisted  by 
John  Timbs,  F.S.A.    Fifth    Edition,  revised  and  enlarged.    53. t 

|S6.  A  GRAMMAR  OF  COLOURING,  applied  to  Decorative 
Painting  and  the  Arts.  By  George  Field.  New  Edition,  enlarged  and 
adapted  to  the  Use  of  the  Ornamental  Painter  and  Designer.  By  Ellis  A. 
Davidson.    With  two  new  Coloured  Diagrams,  &c.    3s. t 

246.  A  DICTIONARY  OF  PAINTERS,  AND  HANDBOOK  FQR 
PICTURE  AMATEURS;  including  Methods  of  Painting,  Cleaning,  Re- 
lining  and  Restoring,  Schools  of  Painting,  &c.  With  Notes  on  the  Copyistj 
and  Imitators  of  Ciich  Master.   By  Philippe  Daryl.    2s.  ed.J 

The  X  indicates  that  these  vols,  may  be  had  strongly  bound  at  6d.  extra. 
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INDUSTRIAL  AND  USEFUL  ARTS. 

23.  BRICKS  AND  TILES,  Rudimentary  Trealise  on  Ihe  Manufac- 

ture  of.    By  E.  DoDSON,  M.R.I. B.A.    Illustrated,  7S.± 

67.  CLOCKS,  WATCHES,  AND  BELLS,  a  Rudimentary  Treatise 
on.  By  Sir  Edmund  BECKi!T  r,LL.D.,Q.C.  Seventh  Edition,  revised  and  en- 
larged.   4s.  6d.  hmp  ;  5s.  6d.  cloth  boards. 

83**.  CONSTRUCTION  OF  DOOR  LOCKS.    Compiled  from  the 
Papers  of  A.  C.  HoBBS,  and  Edited  by  Charles  ToMLiNSON.  F.R.S.  2s  6d 
162.  THE  BRASS  FOUNDER'S   MANUAL;    Instructions  'for 

Modelling:,    Pattern-Making,    Moulding,    Turning,    Filing,  Burnishing, 
Bronzing,  &c.  With  copious  Receipts,  &c.   By  Walter  Graham.  2s.± 
205.  THE  ART  OF  LETTER  PAINTING  MADE  EASY.  By 

J.G.  Badenoch.  Illustrated  with  12  full-page  Engravings  of  Examoles.  is.  6d. 

215.  THE  GOLDSMITH'S  HANDBOOK,  containing  full  Instruc- 
tions for  the  Alloying  and  Working  of  Gold.    By  George  E.  Gee,    is  t 

225.  THE  SILVERSMITH'S  HANDBOOK,  containing  fuU  In- 
structions for  the  Alloying  and  Working  of  Silver.  By  George  E.  Gee.  ts.  J 
•,>•  The  two  preceding-  Works,  in  One  handsome  Vol.,  half -bound,  entitled  "  The 
Goldsmith's  &  Silversmith's  Completr  Handbook,''  7^. 

249.  THE  HALL-MARKING  OF  JEWELLERY  PRACTICALLY 
CONSIDERED.    By  George  E.  Gee.  35.} 

224.  COACH  BUILDING,  A  Practical  Treatise,  Historical  and 
Descriptive.    By  J.  W.  Burgess.    2s.  6d.t 

235.  PRACTICAL  ORGAN  BUILDING.     By  W.  E.  Dickson, 

M.A.,  Precentor  of  Ely  Cathedral.  Illustrated.  2s.  6d.t 

262.  THE   ART   OF  BOOT  AND  SHOEMAKING,  including 

Measurement,  ;Last-fitting,  Cutting-out,  Closing  and  Making.  By  John 
Bedford  Leno.    Numerous  Illustrations.    Second  Edition.  2S.$ 

263.  MECHANICAL  DENTISTRY :  A  Practical  Treatise  on  the 

Construction  of  the  V;.rious  Kinds  of  Artificial  Dentures,  with  Formula:, 
Tables,  Receipts,  &c.    By  Charles  Hunter.    Third  Edition.   3s. i 


MISCELLANEOUS  VOLUMES. 

36.  A  DICTIONARY  OF  TERMS  used  in  ARCHITECTURE, 
■    BUILDING,  ENGINEERING,  MINING,  METALLURGY,  ARCHE- 
OLOGY, the  FINE  ARTS,  k-c.  ByJOHNWEALE.  Fifth  Edition.  Revised 
by  Robert  Hunt,  F.R.S.    Illustrated,    ss.  limp  ;  6s.  cloth  boards. 

SO.  THE  LAW  OF  CONTRACTS  FOR  WORKS  AND  SER- 
VICES.   By  David  Gibbons.   Third  Edition,  enlarged.  3s.t 
112.  MANUAL  OF  DOMESTIC  MEDICINE.    By  R.  Gooding, 

B.A.,  M.D.    A  Family  Guide  in  all  Cases  of  Accident'and  Emergency.  2S.i 

112*.  MANAGEMENT  OF  HEALTH.    A  Manual  of  Home  and 
Personal  Hygiene.   By  the  Rev.  James  Baird,  B.A.  is. 
150.  LOGIC,  Pure  and  Applied.    By  S.  H.  Emmens.     is.  6d. 

153.  SELECTIONS    FROM    LOCKE'S    ESSAYS    ON  THE 

HUMAN  UNDERSTANDING.   AVith  Notes  by  S.  H.  Emmens.  2s. 

154.  GENERAL  HINTS  TO  EMIGRANTS.  2s. 

157.  THE  EMIGRANT'S  GUIDE  TO  NATAL.     By  Robert 
James  Mann,  F.R.A.S.,  F.M.S.   Second  Edition.   Map.  2S. 

193.  HANDBOOK    OF   FIELD  FORTIFICATION.     By  jNIajor 

W.  W.  Knollys,  F.R.G.S.    With  163  Woodcuts.  3S.t 

194.  THE  HOUSE  MANAGER  :  Being  a  Guide  to  Housekeeping. 

Practical  Cookery,  Pickling  and  Preserving,  Household  Work,  Dairy 
Management,  &c.    By  An  Old  Housekeeper.   3s.  6d.l 

194,  HOUSE  BOOK  (The).  Comprising  :— I.  The  House  Manager. 
112  &    By  an  Old  Housekeeper.  II.  Domestic  Medicine.  By  R.  Gooding,  M.D. 

,12*    III.  Management  of  Health.    By  J.  Baird.    In  One  Vol.,  half-bound,  6s. 

The  X  indicates  that  these  vols,  may  be  had  strongly  bound  at  6d.  extra. 
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EDUCATIONAL  AND  CLASSICAL  SERIES. 


HISTORY. 

I.  England,  Outlines  of  the  History  of;  more  especially  with 

reference  to  the  Origin  and  Progress  of  the  English  Constitution.  By 
William  Douglas  Hamilton,  F.S.A.,  of  Her  Jlajesty's  Public  Record 
Office.    4th  Edition,  revised.    5s. ;  cloth  boards,  6s. 

5.  Greece,  Outlines  of  the  History  of;  in  connection  with  the 

Rise  of  the  Arts  and  Civilization  in  Europe.  By  W.  Douglas  Hamilton, 
of  University  College,  London,  and  Edward  Levien,  M.A.,  of  Balliol 
College,  Oxford.    2S.  6d. ;  cloth  boards,  3s.  6d. 

7.  Rome,  Outlines  of  the  History  of;  from  the  Earliest  Period 

to  the  Christian  Era  and  the  Commencement  of  the  Decline  of  the  Empire. 
By  Edward  Levien,  of  Balliol  College,  Oxford.  Slap,  2s.  6d.;  cl.  bds.  3S.6d. 

9.  Chronology  of  History,  Art,  Literature,  and  Progress, 

from  the  Creation  of  the  \\'orld  to  the  Present  Time.    The  Continuation  by 
W.  D.  Hamilton,  F.S.A.   3s.  ;  cloth  boards,  3s.  6d. 
50.  Dates  and  Events  in  English  History,  for  the  use  of 
Candidates  in  Public  and  Private  Examinations.   By  the  Rev.  E.  Rand.  is. 


ENGLISH  LANGUAGE  AND  MISCELLANEOUS. 

11.  Grammar  of  the  English  Tongue,  Spoken  and  Written. 

With  an  Introduction  to  the  Study  of  Comparative  Philology.    By  Hydb 
Clarke,  D.C.L.    Fourth  Edition,    is.  6d. 
II*.  Philology:  Handbook  of  the  Comparative  Philology  of  English, 

Anglo-Saxon,  Frisian,  Flemish  or  Dutch,  Low  or  Piatt  Dutch,  High  Dutch 
or  German,  Danish,  Swedish,  Icelandic,  Latin,  Italian,  French,  Spanish,  and 
Portuguese  Tongues.    By  Hyde  Clarke,  D.C.L.  is. 

12.  Dictionary  of  the  English  Language,  as  Spoken  and 

Written.  Containing  above  100,000  Words.  By  Hydb  Clarke,  D.C.L, 
3s.  6d. ;  cloth  boards,  4s.  6d.  ;  complete  with  the  Grammar,  cloth  bds.,  5s. 6d. 

48.  Composition  and  Punctuation,  familiarly  Explained  for 

those  who  have  neglected  the  Study  of  Grammar.  By  Justin  Brenan. 
17th  Edition     is.  6d. 

49.  Derivative  Spelling-Book  :  Giving  the  Origin  of  Every  Word 

from  the  Greek,  Latin,  Saxon,  German,  Teutonic,  Dutch,  French,  Spanish, 
and  other  Languages  ;  with  their  present  Acceptation  and  Pronunciation. 
By  J.  Rowbotham,  F.R.A.S.    Improved  Edition,    is.  6d. 

51.  The  Art  of  Extempore  Speaking:  Hints  for  the  Pulpit,  the 

Senate,  and  the  Bar.  By  M.  Bautain,  Vicar-General  and  Professor  at  the 
Sorbonne.  Translated  from  theFrench.  8th  Edition,  carefully  corrected.  2s.6d. 

53.  Places  and  Facts  in  Political  and  Physical  Geography, 

for  Candidates  in  Examinations.    By  the  Rev.  Edgar  Rand,  B.A.  is. 

54.  Analytical  Chemistry,  Qualitative  and  Quantitative,  a  Course 

of.  To  which  is  prefixed,  a  Brief  Treatise  upon  Modern  Chemical  Nomencla- 
ture and  Notation.    By  Wm.  W.  Pink  and  George  E.  Webster.  2s. 

THE   SCHOOL  MANAGERS'  SERIES  OF  READING 

BOOKS, 

Edited  by  the  Rev.  A.  R.  Grant,  Rector  of  Hitcham,  and  Honorary  Canon  of  Ely; 
formerly  H.M.  Inspector  of  Schools. 
Introductory  Primer,  3(/. 

^.  d.  s.  d. 

First  Standard  .  .06  Fourth  Standard  .  .12 
Second     ,,  .      .   o  10      Fifth  ,,  .  16 

Third       „  ..10      Sixth  „  .  1  C 

Lessons  from  the  Biiile.    Part  I.   Old  Testament,  is. 
Lessons  from  the  Bible.    Part  II.    New  Testament,  to  which  is  added 
The  Geography  of  the  Bible,  for  very  young  Children.    By  Rev.  C. 
Thornton  Forster.    is.  2d.   *,*  Or  the  Two  Parts  in  One  Volume.  2s. 
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FRENCH. 

24.  French  Grammar.    With  Complete  and  Cnnrko  r„Uc  .  ,1 

Genders  of  French  Nouns.    By  G.  L.  sCuss  Ph.D  :f  6d^^^^ 

^'  \?"T^'"^"S/^''ii  ^=>ictionary.    Comprising  a  large  number  o( 

-6    Fn^l  i  «h  "tJ^"       ,^"?ir«r  "t'.  Mining,  &c.    %  Alpkbo  Elwes     is  Cd 

u^"^'^^"''^''  ^'''*'°"^'^y-   By  Alfred  Elwes.  2s 
"    •    nj^P^  Dictionary  (as  above).    Complete,  in  One  Vol.,  w.  ■ 

^7    T^rJ^n°U       •       ^'^i-  *%?'v:'"i.','^°  GRAMMAR,^lotb  boards.  4s.  6d.  '  ^  ' 

47-  French  and   English  Phrase  Book :    containing  Intro- 

tluctory  Lessons  with  Translations,  several  Vocabularies  of  Words  a  Col- 
lection of  suitable  Phrases,  and  Easy  Familiar  Dialogues.    i,  6d, 

GERMAN. 

39-  German  Grammar.     Adapted  for  English  Students,  from 

ni"^^"  ^  ■^''l?''^"^^''  ^"'l  Practical  Grammar,  by  Dr.  G.  L.  Strauss,    is.  6d. 
40.  German  Reader :  A  Senes  of  Extracts,  careluUy  culled  from  the 

most  approved  Authors  of  Germany ;  with  Notes,  Philological  and  Ex- 
planatory.   By  G.  L.  Strauss,  Ph.D.   is.  >  s  " 
41-43.  German  Triglot  Dictionary.    By  N.  E.  S.  A.  Hamilton 

In  Three  Parts.  Part  I.  German-Frencb-En^Iisb.  Part  11.  Enfrlish-Ger^ 
man-French     Part  III.  French-German-English.     3s.,  or  cloth  boards,  4s. 

41-43  German  Triglot  Dictionary  (as  above),  together  with  German 
&  39.    Grammar  (No.  39),  in  One  Volume,  cloth  boards,  5s; 

ITALIAN. 

27.  Italian  Grammar,  arranged  in  Twenty  Lessons,  with  a  Course 

of  Exercises.    By  Alfred  Elwes.    is.  fid. 

28.  Italian  Triglot  Dictionary,  wherein  the  Genders  of  all  the 

Italian  and  French  Nouns  are  carefully  noted  down.  By  Alfred  Elwes. 
Vol.1.  Italian-Englisb-French.    2S.  5d. 

30.  Italian   Triglot    Dictionary.     By  A.  Elwes.     Vol.  2. 

English-French-Italian.    2s.  6d. 

32.  Italian  Triglot  Dictionary.    By  Alfred  Elwes.    Vol.  3. 

French-Italian-English.    2s.  6d. 

28,30,  Italian  Triglot  Dictionary  (as  above).   In  One  Vol.,  7s.  6d. 

32.     Cloth  boards. 

SPANISH  AND  PORTUGUESE. 

34.  Spanish  Grammar,  in  a  Simple  and  Practical  Form.  With 

a  Course  of  Exercises.    By  Alfred  Elwes.    is.  6d. 

35.  Spanish-English  and  English-Spanish  Dictionary. 

Including  a  large  number  ofTechnical  Terms  used  in  Mining,  Engineering,  &c., 
with  the  proper  Accents  and  the  Gender  of  every  Noun.  By  Alfred  Elwes. 
4S.  ;  cloth  boards,  5s.  Or  with  the  Grammar,  cloth  boards,  6s. 

55.  Portuguese  Grammar,  in   a  Simple  and  Practical  Form. 

With  a  Course  of  Exercises.    I3y  Alfred  Elwes.    is.  6d. 

56.  Portuguese-English  and   English-Portuguese  Dic- 

tionary. Including  a  large  number  of  Technical  Terms  used  in  Mining, 
Engineering.  &c.,  with  the  proper  Accents  and  the  Gender  of  every  Noun. 
By  Alfred  Elwes.  Second  Edition,  Revised,  5s. ;  cloth  boards,  6s.  Or 
with  the  Gr-^mmar,  cloth  boards,  7s. 

HEBREW. 
46*.  Hebrew  Grammar.   By  Dr.  Bresslau.    is.  6d. 
44.  Hebrew  and  English  Dictionary,  Biblical  and  Rabbinical; 

containing  the  Hebrew  and  Chaldce  Roots  of  the  Old  Testament  Post- 
Rabbinical  Writings.  By  Dr.  P.rhssi.au.  6s. 

46.  English  and  Hebrew  Dictionary.  By  Dr.  Bresslau.  3s. 
44,46.  Hebrew  Dictionary  (as  above),  in  Two  Vols.,  complete,  with 

46'.     the  Grammar,  cloth  boards,  12s. 
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LATIN. 

19.  Latin  Grammar.    Containing  the  Inflections  and  Elementary 

Principles  of  Translation  and  Construction.  By  the  Rev.  Thomas  Goodwin, 
M.A.,  Head  JIaster  of  the  Greenwich  Proprietary  School,   is.  6d. 

20.  Latin-English  Dictionary,  By  the  Rev.  Thomas  Goodwin, 

M.A.  2s. 

22.  English-Latin  Dictionary;  together  with  an  Appen,dix  of 
French  and  Italian  "Words  wliich  have  their  origin  Irora  the  Latin.    JBy  the 
Rev.  TiiOiMAS  GoonwiN,  AI.A.    is.  6d. 
in,:;.  Latin  Dictionary  (as  above).    Complete  in  One  Vol.,  3s.  6d. 
cloth  board?,  4s.  6d.    *,*  Or  with  the  Grammar,  cloth  boards,  5s.  6d. 
LATIN  CLASSICS.    With  Explanatory  Notes  in  English. 

1.  Latin  Delectus.    Containing  Extracts  from  Classical  Authors, 

with  Genealogical  Vocabularies  and  Explanatorj'  Notes,  by  H.  Young,  is.  6d. 

2.  Caesaris  Commentarii  deBello  Gallico.  Notes,  and  a  Geographical 

Register  lor  the  Use  ot  Schools,  by  H.  Young.  2s. 

3.  Cornelius  Nepos.    With  Notes.    By  H.  Young,  is. 

4.  Virgilii  JVTaronis  Bucolica  et  Georgica.  With  Notes  on  the  Buco- 

lics by  W.  RuSHTON,  M.A.,  and  on  the  Georgics  by  H.  Young,    is.  6d. 

5.  Virgilii  Maronis  .ifineis.    With  Notes,  Critical  and  Explanatory, 

by  H.  Young.  New  Edition,  revised  and  improved  With  copious  Addi- 
tional Notes  by  Rev.  i  .  H.  L.  Leary,  D.C.L.,  formerly  Scholar  ot  Brasenose 
College,  Oxlord.  3s. 

5*  Part  I.   Books  i.— vi.,  is.  6d. 

  Part  2.    Books  vii.— xii.,  2S. 

6.  Horace  j  Odes,  Epode,  and  Carmen  Sseculare.    Notes  by  H. 

Young,   is.  od. 

7.  Horace;  Satires,  Epistles,  and  ArsPoetica.  Notes  by  W.  Brown- 

RiGG  Smith,  M.A. ,  F.R.G.S.    is.  6d. 

8.  Sallustii  Crispi  Catalina  et  Bellum  Jugurthinum.  Notes,  Critical 

and  Explanatory,  by  W.  M.  Donne,  B.A.,  Trin.  Coll.,  Cam.    is.  6d. 

9.  Terentii  Andria  et  Heautontimorumenos.    With  Notes,  Critical 

and  Explanatory,  by  the  Rev.  James  Davies,  M.A.    is.  6d. 
10.  Terentii  Adelphi,  Hecyra,  Phormio.  Edited,  with  Notes,  Critical 

and  Explanatory,  by  the  Rev.  James  Davies,  M.A.  2s. 
n.  Terentii  Eunuchus,  Comoedia.  Notes,  by  Rev.  J.  Davies,  M.A. 

IS.  6d. 

12.  Ciceronis  Oratio  pro  Sexto  Roscio  Amerino.    Edited,  with  an 

Introduction,  Analysis,  and  Notes,  Explanatory  and  Critical,  by  the  Rev. 
James  Davies,  M.A.   is.  6d. 

13.  Ciceronis  Orationes  in   Catilinam,  Verrem,  et  pro  Archia. 

With  Introduction,  Analysis,  and  Notes,  Explanatory  and  Critical,  by  Rev. 
T.  H.  L.  Leary,  D.C.L.  formerly  Scholar  ot  Brasenose  College,  Oxford. 
IS.  6d. 

14.  Ciceronis  Cato  Major,  Loelius,  Brutus,  sive  de  Senectute,  de  Ami- 

citia,  de  Claris  Oratoribus  Dialogi.  With  Notes  by  W.  Brownrigg  Smith, 
M.A.,  F.R.G.S.  2S. 

16.  Livy  i  History  of  Rome.  Notes  by  H.  Young  and  W.  B.  Smith, 

M.A.    Part  i.   Books  i.,  11.,  is.  6d. 
16*.  Part  i.    Books  iii.,  iv.,  v.,  is.  6d. 

17.    Part  3.    Books  xxi.,  xxii.,  is.  6d. 

19.  Latin  Verse  Selections,  from  Catullus,  TibuUus,  Propertius, 

ana  Ovid.  Notes  by  W.  B.  Donne,  M.A.,  Trinity  College,  Cambridge,  ts. 

20.  Latin  Prose  Selections,  Irom  Varro,  Columella,  Vitruvius, 

Seneca,  tJuintilian,  Plorus,  Velleius  Paterculus,  Valerius  Maximus  Sueto- 
nius, Apuleius,  ike.    Notes  by  W.  B.  DoNNH,  M.A.  2S. 

21.  Juvenalls  Satire.    With  Prolegomena  and  Notes  by  T.  H.  S, 

ttscoTT,  B.A.,  I^ecturer  on  Logic  at  King's  College,  London.  21. 
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GREEK. 

14.  Greek  Grammar,  in  accordance  with  the  PHnrini^c  ^r.A  nvi 

'5' '7-  Greek  Lexicon  Containing  all  the  Words  in  General  Use  with 

the  Two  Vols,  in  One, '/s! 6d^:''?loth'  boafd^  j?'"      ^-^^'-'^-Greek,  as.  O, 

^oTvo>.!'<^o^fb°fj;  63^'°"^-  ''""P'^'^'  "^'^  - 

.^^.^Sfr^^-^^^^^^-    With  Explanatory  Notes  in  English. 
Jfh  r  Con  aining  Extracts  from  Classical  Authors, 

with  Genealogical  Vocabularies  and  Explanatory  Notes,  bvH.  Young  New 

2,  3.  Xenophon's  Anabasis;  or,  The  Retreat  of  the  Ten  Thousand. 
Notes  and  a  Geographical  Register,  by  H.  Young.  Part  i.  Books  i.  to  iii., 
IS.    ir'art  2.  Books  iv.  to  vii.,  is.  ' 

4.  Lucian's  Select  Dialogues.    The  Text  carefully  revised,  witi 
Grammatical  and  Explanatory  Notes,  by  H.  Young,    is.  6d. 
S-I2.  Homer,  The  Works  of.    According  to  the  Text  of  Baeumlein. 

V.  ith  Notes,  Critical  and  Explanatory,  drawn  from  the  best  and  latest 
Autnorities,  with  Preliminary  Obserrations  and  Appendices,  by  T.  H.  L. 

The  Iliad  :  Part  i.  Books  i.  to  vi.,  is.  6d.  Part  3.  Books  xiii.  to  xviii.,  is.  6d, 
•r  Part  2.  Books  yu.  to  xii.,  is.  6d.      Part  4.  Books  xix.  to  xxiv.,  is.  6d. 

The  Odyssey:  Part  i.  Books  1.  to  vi.,  is.  6d       Part  3.  Books  xiii.  to  xviii.  is  6d. 

Part  2.  Booksvii.toxii.,  is.6d.      Part  4.  Books  xix.  to  xxiv.,  and 

H5'mns,  2s. 

13.  Plato's  Dialogues :  The  Apology  of  Socrates,  the  Crito,  and 
the  Phjedo.  From  the  Text  of  C.  F.  Hermann.  Edited  with  Notes,  Critical 
and  Explanatory,  by  the  Rev.  James  Davies,  M.A.  2s. 
14-17.  Herodotus,  The  Histoi-y  of,  chiefly  after  the  Text  of  Gaisford. 

With  Preliminary  Observations  and  Appendices,  and  Notes,  Critical  and 
Explanatory,  by  T.  H.  L.  Lbary,  M.A.,  D.C.L. 

Part  I.    Books  i.,  ii.  (The  Clio  and  Euterpe),  2S. 
Part  2.    Books  iii.,  iv.  (The  Thalia  and  Melpomene),  2S. 
Part  3.    Books  v.-vii.  (The  Terpsichore,  Erato,  and  Polymnia),  2S. 
Part  4.   Books  viii.,  ii.  (The  Urania  and  Calliope)  and  Index,  is.  6d. 
18.  Sophocles:  CEdipus  Tyrannus.    Notes  by  H.  Young,  is. 
20.  Sophocles:  Antigone.    From  the  Text  of  Dindorf.  Notes, 

Critical  and  Explanatorj',  by  the  Rev.  John  Milner,  B.A.  2s. 

23.  Euripides  :  Hecuba  and  Medea.  Chiefly  from  the  Text  of  Din- 
dorf. With  Notes,  Critical  and  Explanatory,  by  W.  Brownrigg  Smith, 
M.A.,  F.R.G.S.   IS.  6d. 

26.  Euripides:  Alcestis.    Chiefly  from  the  Text  of  Dindorf.  With 

Notes,  Critical  and  Explanatory,  by  John  Milner,  B.A.    is.  6d. 

30.  ^schylus  ;  Prometheus  Vinctus  :  The  Prometheus  Bound.  From 

the  Text  of  Dindorf.  Edited,  with  English  Notes,  Critical  and  Explanatory, 
by  the  Rev.  James  Davies,  M.A.  is. 
32.  ^schylus  ;  Septem  Contra  Thebes  :  The  Seven  against  Thebes. 
From  the  Text  of  Dindorf.    Edited,  with  English  Notes,  Critical  and  Ex- 
planatory, by  the  Rev.  James  Davies,  M.A.  is. 

40.  Aristophanes  :  Acharnians.    Chiefly  from  the  Text  of  C.  H. 

Weise.    With  Notes,  by  C.  S.  T.  Townshend,  M.A.    is.  fid. 

41.  Thucydides;  History  of  the  Peloponnesian  War.    Notes  by  H. 

Young.    Book  i.   is.  6d. 

42.  Xenophon's  Panegyric  on  Agesilaus.  Notes  and  Intro- 
auction  by  Ll.  F.  W.  Jevvitt.    is.  6d.  . 

43.  Demosthenes.  The  Oration  on  the  Crown  and  the  Pnuippics. 
With  English  Notes.  By  Rev.  T.  H.  L.  Leary,  .D.C.L.,  formerly  Scholar  of 
Brasenose  College,  Oxford,   is.  6d.  
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